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pyer-tht past few ytars the/e has been experinientation with new. courseSi curricula, 
iiac)iin|'-birdwar&, and qlher mechani&nis designed- to provide more and better optidns 
for ihe student. . In the areas of sciencfi,. matheptics and engineering, many of ; 
ihest experiniental projects have been suppprted by the National Spience foundation, 
fDirfic.tofi of^prodicts currently supported by NSF's Division of Science. Education, 
flivelopnient |rij Researcli programs have been asked to prepare brief descriptions of 
their activtties, and these are^ presented here,'. One can recognize great diversity 
In s'lrti discipline, and potential impact, but all the projects are designed ' » 

ultifnately ,tp dev^dp greater opportunities for student learning. 

... ... ^ ■ , ' . „ 

This publication is intended to provide' basic informtlon about these NSF-supported' 
prffject's to other projectSj the acadenilc and scientlflc comniunitys and the general- 
public. It Is planned to update thi.s listinn periodically. The projects are 
grouped under their principal discipline. 'Indices arranged by level of education^ 
and project director are proylded at the beginning of th^^ ^ m. 



PROJECTS DESCRIBED IN THIS BOOKL'ET ARE SUPPORTED UNDER 
THE FOLLOWING IilATIONAt SCIENCE FOUNDATION PROGRAMS ^ ' 

- ALTERNATIVES in' HIGHER iuCATION ' . 

- .-■EXPERIMEt^TAL PROJECTS 'AND PROBLEH ASSESSHENT 

/ , - FIELD INITIATED STUDIES AND EXPERIMENTAL. 
' PROJECTS IN SCIENCE 'EDUCATION 



- MATERIALS AND" INSTRUCTION DEVELOPMENT - PRE^^ 
COLLEGE EDUC'ATION IN SCIENCE 

SCIENCE AND ENGINEERING TECHNICIAN EDUCATION 



- SPECIAL PROJECTS • 
TECHNOLOGICAL. INNOVATION IN EDUCATION., 

Any 'Opinions, findings, conclusions or recommendations 
expressed. in this publicatfon ire those of t^e author(s) 
and do not necessarTly reflec^'the views of the 
National Science Foundation 
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mm TITLE; k prmgt'ts filh the ' 



mim OF 



/t1nlot)}/lfchi Pepaftat of Anthropology 
J^apDllon Chapn jipartot of AnthfopolD?^ a 



PROJECT mi^ 



?4 Oani ftreet 1 = 
kyiervilli, tesachij^ijt^ 
(61 j) 666-1 /50 ^ 



E: 



The Uudy ha^ W both ediicUional dfid Edentific objectives, 
k'rittea ithnQgriphic^discription^ aypntBd bf the tmmWf 
iifdii of 5Qijnd-S|ncfirnnou^. filiii wilfi a iiiifiiM Df riarratjonj 
sound feCOrdlnqs arid Uill phtoyriph^, will in^hlq Uydent'j to 
witness i^portent and widispreacl spcial fDm^ in m isolated 
Society-: Ihere h|v§ bien few opportunities lo iPtegratg filiii 
with other course niaterials - the cost is too fiiyh and fgi/^ 
fili!i! havi btin conpletid and/or distribiited in relation to 
artthfopolojical fiild" risearch. the pr(5ject^H CQfipiled from 
UWM research on the %mm ijardeners of Southern \ 
yengiuila and ii juxtdposed with i\h and ethnpyrjphy of the 
hinting add E]atherinq Kun^l Bushinen of fjoytri lieF^t Mrltj and we 
hope lODri with other cultures * 

mmu:.. . 

Our fita and miml^\ m km distributed to appfo^ 
iLiately 5,000 Junior coll^and piversitiM thrgughout the 
country for g|e in ych varied dinipHnes as' 

Anthropology Art * Political kience 

SoclDloiy Husk tofUparatiye Viw 

Folklore fiBdicine 



HiUOry ' ^ii^jluh 

yo are now pianniiK] to dr^viie a currjcylyni for potential m 
in high schooU. 



The In-depth sourci fMtiriali iIIqw pfofssssri the piQit 
flexible resourcf for tiaching sbeill s^incti at the Mgh 
sctfflol and cQlligi Jiveh. Oyf filni^baiid tmum portfiys 
iplcific iventl in ^snOfflpo loriDty. Thi films art ilisftp 
and wlll^bi accanpifiiid by filn notes, Tiichiri ?ah uy 
thisi fliiO! ai sprate yfiUi or In cofublnitlsns chosin by ' 
the teichif to focyi on one taplL They can be iffectively 
yied in csnjunction with Uung lyito Hlsi MtiriaiSi for 
whieh in-depth tirilten itydy guides iri ivitllbll. Thyi 
tiachin don't hyt to' order an hour long ftliii in ordif to 
ihoN 10 mlnytid filated U i ipielfU topic tliiy njlpHt Hint 
ts teach, If p, for initance, they an Ifftimted in shii- 
nlsnii thtri ari now seven filnis on the luhjici available 
that can be used in iny criativi eoiinatlDn a teachaf fRight 

. daviii. If they ire intirBtioSfl liidifihjp lii I blSlcilly 
igiiitirian lociity luch ii thi VaMifiDi thiy could seliGt 
from 5 fllfn iiquincil which ihow a Umm liidir and shafin 

-.in different SQClal ptexts. The Umm films hiyi bltn 
in popular aCidiniic dlstributiDn 5*in£i W), 

mmm- 

yr havi a very indirect evalyitiDn wM. H&wevrf^ 
mt\'f of oyr final' filffil art the direct oytpwth of a 
tiiehing lituitign, k lych^ » of the filfii^ firpprg- 
tod in thi ifiDipiniivi wgrfe print Optical form which wi 
havi divilopid for thii program, have gpni through as fiany 
as M rivisions before fifially being reltasid to the pybliCi 
The distribution of the^e filmi hai'syadily Increased since' 
the firit films were released in igjK We pirciivi this 
increase in use in the idycitionil marltit ii a poiitlvi 
*evilyiHon, In additipfii ifviril of our filfiiS hivi won iiilhy 
film awards; two of thim several tnternitionil awards, and one 
has wdfi first pfiie In evify festival It has ever been entered 
in, i 

^ - Through thi Initiiriuieeis Of thii project, wi were 
able to ginerate sypplemental fyadLso that there are now 
\l] Unmm filfi i^mm^ and accompanying film notei in 
distribytion* iii will/be divelopihi ifiore ixteMive written , 
m'UfihH to Syppllniint each filii ih^rtly. This filniing 
'^"OjiCtMi ifi oytgrowth of anthropological riseirch doni by . 
ipolion Chagfiofi Dver an llwar period and ai sych thrri 
\n two books and nyieroy^ arlkles which can bi'yied in 
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felatlDn to the f 1 Tmi fQr^4each1ng; Indied ont of the most " 
-intimate relationships bitween ethnographic filming and 
published ethnographic material can be seen in Chagnon's. 
1974 book Sty d^ing t he Yanomamo. several appendices of which 
relate the "fTTSs tflrectly to tfie ethnographic material, 
purfently we are 4r^ing to generate support for a high 
-school curriculum using these and other e;^nographic film 
materials. The jtiattrials comprising thii/^ project are ^ ^ 

distributid 6y;/^ Documentary Educational Resources. The ] 
films are also ivailable-from the PennsyHania State University, 
Psychological Cinema Register, University tark. Pa. 16802= 

PROSLEHS^ ■ ^ ' ' 

Our most critical problem is in worki ny wi t-h wh^t can 
noWi in li??, only 8e evaluated as a dinosau^technology. 
We feel as soon as ''a video cassett^'or record is available ' 
toi the general public that we will have widely distributable 
educational materials. 

FILMS PRODUC&O BY YhIS PROJECT AND AS AN OUTGROWTH OF IT: 
(The first »o films were produced on a previous grant by 
the Atomic Fnero' CorriTil ssion, ) ^ 

THE FEAST (30 minutes) 1968. 

YANOMAMO; ^ MULTIDlSCtPLINARY STUDY IN HUMAN GENETICS 

(45 minutes) 1968. ' ' . ' 

MAGICAL DEATH (30*minutes) 197U 

A CALLED "BEE"; STUDYING THE YANOMAMO (40 minutes) 1971 ' 

OCAMO IS MY TOWN (23 minutes) 1971. ' 

ARROWS (10 minutes) 1971 . 

WEEDING THE GARDEN (14 minutes ).l 971 

A FATHER WASHES HIS CHILDREN (15. minutes) 1971^ 

FIREWOOD (JO minutes) 1971. 

A MAN A HIS WIFE WEAVE A HAflMOCK (12 minuteF0 1971. 
CHILDREN'S MAGICAL DEATH (7 minutes) 1971. 
CLIMBING THE PEACH FAlH (9 minutes) 1971. 
NEW TRIBES MISSION (12 minutes) 1971. 
TTiE AX FIGHT (30 minutes)- 1971. 
TAPIR DISTRIBUTION (15 minutes) 19ii. 

TUG OF WAR (9 minutes) 1971.- " ' ^ 

BRIDE SERVICE (10 minutes) 1971. 

YANOHAMO myth of NARO AS TOLD BY KAOBAWA (^2 minutes) 1971- 
YANO^WMO MYTH OF NARO AS TOLD BY DEDEHElWA (22 minutes) 1971.^-^ 
.MOONBLOOD; A YANOMAMO CREATION MYTH AS TOLD BY DEDEHElWA , ' 

(14 minutes) 1971. / « ' 

JAGUAR; A YANOMAMO TWIN CYCLE MYTH AS TOLD BY J3ARAMASIWA. 
, Part I (22 minutes) 1971. 
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' " ■ ■ . ^ ,,rr.wlva^:hur'prn|.:^Hl.)in^^ 

FURM; . . ^ , iiif iit,m.iiU'"i^^iU. ^^hirli rn^i:;! '^n rr'Tusis ■■.■iihn.r ,,.,v ■numM 

prggrao! Bpfipornl hy chi^ .Irp^irtmif m ArrhiiiH turu. nvi: . ■ ^ ^ ' 

neering. and ttii? Schni.l pf Orh;!!! an-l Wi^ MUu^. \i w.i^: J^- Arnicr^-; . . , 

vdnpt^d tn mmi\ td ch-iiU^ni^p iviifMlni^ ctiv -i pf. ^ ,,^^^^1^^.;, p,,.^,,:,:-, nj^irr^s-; ih- ir:iin:n^ 
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who fan CDn^trucUvdv m.m in 'Aml:^^. ^^'^ku. :'.M:'Unir[ i.n ^^^^^^^^^^^ .^^ ^ ^.^^.^ |,i .....t,^ !i> 

and oper|ilnn df the hyiU rnvinmiiL hv .^.ndiiiTin. llu' nu^^i-- M-r\h'srib.'J priidiii^l , i;iMHi .nl/i^r pf.Mii ;.!M'Mi,;i nuU.my^ 

f^ated ^if^dtJioiii% toehnolniiir;il. MmuIjI .nJ MmUl ■i^-F''^^^- * ^^^^ ^ ^^^i^^^ ^,,.,,1^:,, , .viitlu'^l.; dI [r.iilil MmI JrvM|'! in'^^^' '"-V 

of building dnultfltiimifiiv in5^tr.i'l tr^uit i.-i.illv j. ,,,^,,,,1,4 ih. nru' kiiMwlnliv. -^i-ii.-k. !i!ii;i!'< 

Ch£liei|i.^'' - ' •. ^ .... ■ ' ■ '^nM.sMim^:iaJn;ssi-;m^M 

PrGduerOhaileniji. 'Th-- 'k^'^r,,-^-- ''■.'"^^ l^n^'^i-;'!'^*' ninrniU'd '|!-:: ^ ^ . ^^^^^ :if.ii; livinrr .rid riidnrM .v-iuniiv jKM:r rnihr:-. '^I -'.''i 

the phvdca] imviriinmunf iiiii^i mu\y hhit^ m:;! . '■--■Mn.: ^ ■ ^ ^ Ppii.Mi^irn.ils t^ili J*'^'*^M'r iviuii'!!- I" 

s.t- oAefvla-s. Ffi^.iv, Hmirit^^ iiVifdrv, ui.niiiv. .:t'^rli!=- " " ^ .nvW.ml^i ^r,u\\\v. ni '^in-.M^;.. ^^tiiu.nrv n^- 
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dpvulopt'il. ■ . -=**i= ■ . I , ' 

Prociils"Chn!lonf;(>: Tii(= ^m^m th. i^ml'^^ VMhim' 
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r.giiiu type of cpn^servation service^ Thusj th'u ^jroiip 
that wQuld recrive imiiediatG benefit ttm the uVtiii= 
sibilit;y el; training profeisionals in this nrpa would 
6q thg-^niusQUf!iS and histdfioai iOeiQtiQB. Lt is not 
unreasonable J howovorj to iiiake the point tllat the 
indirQct bcncfiti of this Gffort will b^f^alizdd by 
ihg Iwnarcds sf niillienS'gf people who Visit our 
wmm now and in tha future tg enjoy viewing the 
Qbjeeti displayed in them, 



ihe purpQ^e of tjiis- proiect i§ 'to dcvely:) a * 
Lh: LO^yoar etiucftiopl proqidiii to train ^ti coii'^ur- 
.^/atgrfi who will bo cQitipetanE in restoring and con- 
JsrviH^ art and cultural objocta liiado froni'papor^ 
ja^iu/textiigSj nietalgj glass, ceraniics, :;itQu{i, iwood, 
.;nvi various ethnggraphic .iiateriak. The pfui^an; Ji-aor= 

.i: =0 train on a brgaa basis with the (joaj o: 
^uidiJiq Ljuf an drt eonsi^mtor whu undefstantK. ni: 
*couo:tiati of aft (nateriaU usf^d in eonsofVLiti(^=r irgin 
. ■/ci.t^nufic viewpoint and who in .faniiliar with the. 
Mii^^l an4 analytical techniauos that e:n be utilued 
/^charuct^rizing theSd Mtyfials.^ It U a central 
f.hcniu "tn gur progM that our gfaduates will not only 
Ue oart art historian and aoienti^tj but esper' cr^itL^ 
.^r. wnd cdD restore art objectOi There is a tri^iTiGindo'^s^ 

in the United States far conservation o[ its 
,:ultLral and artist-ie h&ritaga. GraduateB of our 
prograiTi will help n^eet thi-dainind for trained Indi- 
Viduali. to take 05_j-^4 chalienge of preierviftg the art 
objecti^^haf ^r^paft q£ thii heritage. 



J ' In the United States alonu, there ai^o six 
thoul^Q niuieuins ind hj^torical societies i..a ^his 
mMi ii growing yearly. Of this group, c.^j^rciuiiat&i^^ 
sixty=^fivi niuseuifii have in-houie gonservatLOt fi^ili- ■ 
ric'S and ai best ai wi can determine hm available 
3uggetafy- figiires/ approxlniately one thousand u: t.;€S£ 
inititutfilHi^i ineugh fundi to be able to afford 



The unusual asptctg of this educational projeSt 
centir argund our efforts to tain an individual in 
such a way that they develop akills in three areas ^ 
i.e., art hiitory^ aaterial icierfce^ and oraftsmanship* 
In addition, we arg attGir|tirig to ojfer a broadly 
based training ej^periihce that allows 'opportunity for 
iMjoring in niore afeaa of conservation^ than anyjother 
Gxiiting prograni. The advantages of this approach will 
be to put profesiional qanservitori in the fiel'd who 
can nrnkp seniible and intelligent dtcisigns abdut 
techniques for proper conservation of worki of art 
because they have a good understanding of the eheniical 
and physical propertiei af art materials ai wall as 
thf aesthetica of the work of art. We fell that the 
likelihood of success is however, the program 
is only In its third year and, therefore * although our 
outlook is Viry poiitive, it ii liffieult to me'aiure^ 
our success in t%tm of graduate!. We are also trying 
to develop writtgn instructional fnaterial rilating to 
applications of icience to irt coniorvation that can 
be utilized by other training prograJni in this area. 



EVALUATION: ^. ■ ^ ' 

?he project was evaluated in January? 1976 j after 
;wo years of operatj=on and in the future will be 
evaluated every thrie years by an outside coniittoe 
eoniposed of leading educators ^ art eOniervators, and ^ 
scientiiti, The Coniniittee*! recoMndations have bien 
used to ifnprove the quality of the progriRi. Student 
evaluation and faedback ii incouraged and wi git this 
type o£ inforniitioa ileh seineitar on ill course 
inateriaL , , , 



■ er|c 



MATi:iUALSi 



Wlirn fully dcvdldpcd, the prnqrnm will tuak. 
.iva Liable to the museum field well cUuC£itod i,r(At'::- 
Liionnl art conservators. In- addition * i riP; t r ul: L i orui 1 
inaterial will be made available through the Proqram 
Direetor to other ^^^i^inq programs. 



The most Gcrious problem encountered so far has 
to identify- and hire well qualified faculty to 
various areas of art restoration. Du^inq the 
past year, we have managed to hire two new faculty to 
eomplete ^our staff and are on the way to developing a 
strong conservation faculty* 
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Astronomy 

Electficil Engineering 
Electronics Technology 
Matheffiatics 



/ PROJECT NUHIER: SED7547333; AMQIT AWARDED; 
DATE AWAMID; July, 1975; DURATION; 11 MEhs 

PROJECT TITLE: USING SATjLU_M 1 BOTCE , ENGINEERING 

TlCmiML EDIJGATIQN FROGRAHS •/ 
PROJECT DiREGTOR: Tartin Davidoff 
PROJECT ADDRESS^ Citonsville Cdniiiniry CQllegE 

Citona^ille. Md= 21221 

3014554378 



kvml active satlllites currently in orbit are 
.iuitibli for 'live'' ckisrooi d^Mstrations and mim 
liboriEsry exercises. Thise la^ellices m available 
wlthQUt ehifge to aducacore in istroTioray, electrical 
enilniering, electronlci Eichnology, Mthwtics, physics, 
and othir fleids. Thi objectives'of this project include 
introducing gducacori to chese satellitis and jiiqvldinl 
iducitori with the infoMtion needed to use satGllitos 
in iducational prograi. Instfuctors will find that 
iitillitgs are useful for presenting noml cDunci eon- 
Cent and/or introdueing niaterial on space science into 
iMf curricula. Note that thil is net instructional TV 
or radio vii gatellite. It ii the use of a new and ex= = 
citing tool for science edueation == fflulti^fflillion 
dollar satellites are directly available to evsry in- 
itfuccor and to every student at his/her laboratory 
yofkbeneh/ 

AUDIENCE: 

The iniediate audience for this project consists 
of educators working with undergraduate students in 
iitronpffly, ^electrical ingineering. ehctronlcs technol^ 
ogy* isatheaitics ind phyiics. The iriateriah produced by 
this prpjeet will be of intergst to (1) initruetors in- 
volvid in planning lectures, decionstrations, regularly 
ichiduld laboratpries and open-ended project laborat- 
ories, (2) individuals involved in Gurriculuiri developnient 
projects and (3) tixtbook authors. To bring this project 
to the attintion of this audience ^ (1) deinonstrritions ot 
iatellite coniiinicKions using a gpecially develdpid | 
poftible ground station have been given al: nationd cqn= 
ferencei (terican Physicar Soeiety -^Aiaerican AiRociat- 
ion of Physics Teacheri, Feb., 19 J6; American Society, 
for En|ineerin| Education, June, 19?a) siid regional m- 
firinctSi and (2) articlis describing clspects of the . 
project hiVi appeared in adence education jOLirnali 
( Americin Jouriijl of Physics , VoL no. 3, Iteh 19/6; 
EnginglrlnF feitlon , Vol, hl\ m.. 8, May 1977). 



5,er|c 



i, 



11 



MOVATIOfI; 




a scu^nce 
be used with 
erenee mat- 
tion on sat- 
Ind suitable 



Introducing mrrk with satellit'^^ 
courie requirEs (1) a^satelllte whig 
'simple |rgund station equipinent in 
crial for^che ingtructor including 
ellite systeni^, |found Ration asseinl^ ^^ 
experinients. The satelFltes have be^fl^rroVided by AMSAT 
(Radio Mtiur Satellite CDrporatlon) Ad launched by 
NASA, This project provides" tHe reference niar^riaL 

SatelUhs, For a nuitiber of technil^l ana operat=- 
lonalTiiionFiost codiniercial and scienEftdtiatellites 




are 



Buited to the needs of educatoriM^J'hciy. 

d scatl 
frequf- 



uiUdUy riquire complieated ground scati^]^ .iq^|piiienL 
and their operating' scheduler are frequently? Inpoinpat- 



ible with educational requireinents. To r«dy tfiii' 
situation a series of non-conmercial satelll't'^s deliped 
to facilitate educational use ari being constryrted7 
IVo aatQllite§ in'this series, AHSAT=OHM land^T- 
QSCAK 1, sfe currently in orbit and active; ani MiAT= 
OSCAR S'is scheduled for a late m launch. " m mkT- 
OSCAR satyllites have been designed so that they m , 
he used in eonjiinctiDn with simple, inexpensive g^und 
stations, Many. educatori are Btlll unauare of the 
availability qnthese sateyitej. 

Referinci niiteriiL MorTlthe inception of this 
projeet.'data oniS'AMSAT-OSCAR skelliteB could^rfly 
hi? obtained by searching chrou|h the literature in a 
number d! fiolde. In addition^ inforniation *9n assetLbling 
0 ground gtationj'for educational purpoL^es and on suggest- 
ed^'eKperiinepta Jas sketchy^ or non-existent. As a eonseq- 
■^-uence, edueitiYf i^^^^^H to. use tha, AHSAT=OSCM satel- 
lites had to dyalop their oim programs dmost enUrely 
fforn ecratch. The ^amount of work invnlveti was of (en ^ 
prohibitive and the duplication of efforj: wai a gfre#!?' 
waste of perHonpQwer, ^ ' f 

^ This project will alleviate the problems diHCue§ed 
above, A text is being written to p)%de educatori with 
conipleti inforiiiaclon for initiating Wirans using satel- 
liceR The avnilahility and utility/of the AMSAT=OBCAR 
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satdliteK Will be publki^d through Journal articki 
and by pving deffionstrationH at etli;Cfi£ional eunfDreneei 
a mill pu_r[ablo ground Station, / 

An adviggry cmiim consisting of educators and 
senior level mmtiKs hm indusrry and guvernmefit - 
all directly involved in m^llm Qmmmtim ^- 
. hm fprmad to prgvido guidance and to reviiew ^ 
.projedC nigte^riah^fnr accuracy at dl stages Df^devel- 
Qpfflen^ In additign, Uboratory exerciser 'and denion- 
i^traEionh are currency being claHs-testd at a mhi 
of educational innuutio^s % interested educators. 

MATERIALS: ' . ^ 

The text being written is ii practical asid Mopi^l 
introduciiion to satGlUte mmh it h -^wt a ftcienufic 
tread^^. It presents (I) Uckground material on ^atel^ 
luo ^ptam, (2) mplm infgrniation on ground nation 
asyt^mbl;/, i\) exanipi^ji of Btudent laboratorv oxercisos 
and ch^mQtR dmoniitraLions. and (4) r bibliography. 
The mt mbnk^ a nunib^r of ndf^contai^ mtim 
which m bo a^^sipd to studt^nt;? as }jjp|le!iientary 
feading^i^ Oinc:c each deportniGnt has cjSferent educate 
nomiUbjectives and different, ecuipnenr available, tha ' 
mu is dedgned to enabk instructors to fomulate 
student laboraU)ry expcri™ts and/or dmnstrations 
which complenent thoir currkuluni objeetivrs and which, 
wneii possible. m2 cquipniGnt already on bond/ Title and 
chapter heading? from a Preliininarv^ Edition nf the mr 
(JlLpp.) published in %t. lllh follow: 

mm SAIELLITEB W THE CI^gSROQH : 

A OUIDH FOR SCMcf EDCCATOliS 

Earrh Satellite^; Orbits and Trackinp 
Trackm^^ A^ISAT-OHCAR 6 and 1 
Satdliti: hntm^ Emphads on AHBAT^DSCAHs 
Ground Station Equipment 
Educational EKporini^nts ajid Aerivitie^ 

tie text / ^ifflple pWablc pound i 
in a kail suitcase, Vias been 



Mil, 
IV. 
V. 



i^iWtQ 
i.a,\f u» 



In aadi! 
^tatian, yhi^di^fitB 
ai^swibld [qx this pro: 



f 



PROBLEKE: , ^ . j ' 

Two sipificant problsoi havs bign ineountiiid in „. 
Che course'of Ehi project, Firat, the affisunt of tilt 
needed for inforaaElon dlsgiminition (canfireMi atCind- 
ance corrispondince, mt distrlbuEion, artieli pflpai- 
aEion, etc) and adiinisEratlon (oVBrseeing tixt plBducE- 
ion divelopini adfliniiCriEifln pfsdedures, etc.) was 
serldUily underesElMted, Thii probleffl wii mmm 
aUevisEid by a iUppleienEil pant which iniblid 
project director ts devob fuU tiie to thi profi 
dLirini the sumer of WL Second, procpas^for 
distribution hive not yet hm finall2i|, The potential 
distribution, t,m4-0O iffm, doesn t juitify coi^' 
aercial investiint, tod, fsiistieal pr blim pki 
diitribution of thii nany ■ opiii by the/project director i 
instiEution liprieticai: katribution/by the Govemnent 
Printing Office wourd be an excellent mimm mi m 
acteipt ia being nade'tS M if -this can b^^rrangid. 
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.'rHAlir';: M iMiiiith;, 



T Tiil.K- MiNircrii*;!:'-: i^: Asi Jf'i'iivsj-^'^^^iciir! A|; 



\ Ai)!)in;SS: ■•lUVPrMtlnf W\i-m il' ^1Hr;ini ' i: 



>n;ir;r. iii A:.f rnptlVMr^i :]\Mvy\M^ ff):- .^niOiiHjifii! / 

i;: ^i'VfMM: iliijd'jhir inliN \vifi: i ;trh iiiir ijf '^M'iV ^/l! ^nfi^.^ 
rs^U^'fl itiinu'(jnf^'':i ar nit:!hil:^:^ ^vith i\ .nn;;!!:-;! ir !iin:;;f 

>inHiTi;ra<;jiirr^ urd {\N wdr ci^-kdu^ ji';idrn':i ii] M iMin'^ anfi 

lufiU-i iitrl idrrM'n'ivnridi;! S brVHliri iJ'liCiMl liliV^iU'^; ;i('r,L,!'ih^!^ 1;; 

;"rf:iiiriMf inf {jphniuni ro^uHs, 'h' i\vx'Ailrr< raj: hi-- w-ifil inr non- 
:!i!-iut^ iiiu'nf^ Aith r*lativ*'lv .HiUDh-jnndiliui'iun;, . For fii- 
non=H!ii('ni r fiMiurH a iifiirfal f|t=iirri;)[jv!^ \ir:.i:^r ran alMi br 

uiiutfy :!^M;;t:!'fi Hi M'didi ,iKfr(iifhvHir-i in i nll'^i^!-' 'a\v[ \\mi'r^<\\w^ 

i::NiiVATinX: 

fh;!' 'M'di :niiiisuur>if' ur [iki^!:!!' uill .uviu- in a riift^pai^' And niDfi'^ 
.il^'rEiphy^ii Thr uniu rirr dMHi^^ni'd si.ili ni;if 'hr\ ari^ fjf nu ■ 




iKirfuuUf, Ht:in!i;ifdizrd \v\\0 kit ^vvrm \i^.^h^ft^nh to fjv^ 
and liuM^^Mnr? idoal for pasy iukptaiif.ii tn fhr fffu?u!;ifd ^chiiol 




Anothi^r j-ounlly impnr^am innoviitivi' frariip^ of tlirHfi 
maduliH Ib timt ^liifabh' inadubis and rrhtcd i^cqiionto 
niuduh^j^ With a rommDn thomc; cA^bf ut^t^d in ;ioniuniiiu)i\vifh 
rct^ulur a^^trnngmy or physics or idKMlii^try nn^ginei^r 
mim H) ff^pi)HO \hx' ;idvaiiced undor^iraduafoi and I 
^radu3tf!>; to sperial tnpics built qt] \Mr batkrmund in tkir 
hmi i:pur!5('ij, Thi;^ faailty in phyBic^.^a^jirDnomy, and Qthor 
Bnonros wi-ll as trnpnepdni; would find it ueeful in their 
offrTinii?; iHpt^cially mcv m\\ maduk will be a eoinpict "mini^ 
tt^xt" gf ari inti/rdiPciplinafy ncituf!^ afferinp y rart^ (fepror qf 
flexibility m ti^ichini:. 

f:vA:.UAT:ON: 

TlU' tnpir^ far ihv muMiH WiTt: aiTivHl at follgwifiif a 
Ka^dry WnrkBhnp in Ai^frnphy^icH CQiiducti^d with MF- suppgrt at 
Cliicjjio rifcli- during! Summer 19?4. The part;c!p[ii.ts at this 
Wiirki^hop wnM' io^ulini; aHtrophysir?itf^ Im) sev^'r^il UiiivcrgifipK 
arros^ !h!! count ry, To bd of niaicimiini una to fht Audienco which 
thi^ pfQji'i^t in intftndi'd for and to the tearh^fs who will h using 
th!'>^u mQflulrs in their rouree offeringfi, it'is planned to 
^h^'Bl muluUn rvaludtod by ^diHt of astrophysid^tBi 
Thes?! evjluitors will he i\\om\ mnstly from rhr partidpanti of 

abnv/^nrtiuiied Wn rkshpp^ dr thoKo artivnly onpj^pd in 
teachinpiitrophysirg cgureeg \o the undfirgradujtei. At the m^i 
vi ^hiij ikudt'intir' yfcr aion^ with tupiijs of ^hf! mpdulea an appro =[ 
pmbi ^ci-immmc will bi; mailed to a srbd group sf about U • 
evajuafyn from the poups mentioned m\}^t. Ih.v. tcspQmv.B 
from gtich ^vajuationH will h*^ revlewt^l ml Huitabk^ m&dificatiQns 
will bt^ incorporatrd in the form of either irmd editions of the 
mDdulps Df addpiida tn thr modukl^, These will be availabb in a 
publishi;d fqrm at th(^ ml of the ^lii^idcimic ytUr^ Also, during 
thf prpi^res5 nf thp project, some of the nlDtluk^; are bein^ used 
in mm^n (by the pfSjed associate at Florida Iniititute ol Tech^ 
nalotiyl to evaluate theip uj^efulnesii te] the under^ifaduates. 

MATERIALS: 

At the iumpletion of the pfOjoct, It u hoped to have 15 to 
^0 modult'B nyailiible in the fprm of niinitests with !5Uj*j;e§tions 
Fe^ard:;;}^ u?;e and adaptation in exi?itinf^ rour^eH dp rurricula, ^ 
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mhf, tbii raeduUi will have f%knnm fDFihsie. intereiied . ' ^^^^ gdiitioml lupport from NiF (er repFoiudiig them id 

il ditlllid itudy ind/of fiir{hgr divdq^dt ef the topic Is lUit ^^y^^g ^^^^ ^^^n^^ie the intefiaUd mih 

ipedil seeds. These teMti will b| diitrtbuM to a idectad n V'^ ■ ' ' ^ 

'bif of tgachiFS.fflf BvaluiHoii purpOlei and 0 '^'i * 

uiing them cp get copUi thrpygh the proj ^ - ^ FebfiiafyH?? 

sf topics to le cofefid i|i t^e msdulfl Iri H5|h Energy Ait rd^ ^ ^ ^ 

lieSj^Ridio AstFonomy, mpeUfy Atmd --^ . . ., ■ ^ l ^ ^ / 

l^idtute and Evdutienf Malpcufi^ Aitro^^ ^- ' * , - ^ 

" , ' ■ ' • ' ' f-' ' ' '' ' 

PROBLEMS: ^ ^ ' " ' 

S^uch of t^^af§f ill to be ineludd in the pk^^ \^ . ' r 

lir ynits being cgiitlmporify, the^^ no iBitible testi or » i. / \, 

iin|le lour^s from w^ch the tfamework [of iieh topic e^^ ^ ' ' .. 

Niijined. Sgmi of th§ mite rill is widely dispe m 
iture, over I nuMbtr.of ftxtSf. feviewg, and rif HiRce,^ 

there hiS beeii iome delay in progress in rggpkbsf defiain-tepirs ^ ■ ■ — — — iu., — ^..^ : . - 

pi rti.Qiilii^Fly thflie which ca^ . t ^ ; 

S"Ut'ij|pfel ba^igroUnd|;fBf tSe itudgiitg. There'hai net been 
ad*ipii# jim| ;te:eyilUqtjleh module duHng this |eidemic year 
b^teielbh §thf thin t|f project personnel as we had hoped 
\ Of i^inafly at the bighnii| of ■ ./ 

ADDITIONAI COMMENTS: 

^^Ai ilianReflid iti our ffoprf lait yearl for tho reiylts of ' 
the project to pFOvidg jhi minimum uifefulnegi to the tfiacHin| s( 
^tr^yiic^to the.ufldltgradiiilii-^^ tonfer^nQe and 

WqrkiliQp will be giientill. Such a esnferenie t:an Be effsetively 
used to diieuii (i) the impact of the modular Jerm and (ii) fafmu-^ 
lation of.iequenc'e^ of interdiiciplisify topics as well as non- 
Iraditionil apBroachei oneacbinp'ftiln*; With e 
demand ffomitudenti for Astronomy andi^stfophysids courses 
pfeysiciit^i engineerSi and dthefs Oil (he uiiivefsttyjacultiei who 
>^l5*iiQ fpfmal trainiiig in'astfophysici ^rt calkd upon to teach 
the abo^e cfturses, Theie tgacher^ would d&finitily weleOme 
su^fi^itiop^that a ''follow-up" wpfkshgp^may provide to incor^ ^ 
j^ritiyiP tp^ids aiidiiecjUe1is:es in ftigularly "scheduled cdtifses' 

The pfoj?ct=directof is pUnnM provide a limited rium= 
^er of cppig,^ of the modules at^nb cost to faculty mem.bdr§ who. 
will be prospectfve uaeri at coHifgc-f and univeriltieii, .|sf^ 
Dbviqiis reasons pf cost of production, volume of sal^j. f{efucmq' 
.of upe ett. , the fcmmefclal publishers are generallyless inter- 
ested in prnfjuclng lych mfidulei, As mth if there is S Urge ^ 
number of requests for il^e projeqt matefialSi we have to peek a 
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'' i4iiQt ptpm of thrSyitei ef IntiFiSi Ouidanci mi 
hhmtim (SBI) ll to help.eallgp liudln^Kki intorsid 
ind ritlanil mm declsieni, It liia tQ in^mu tMx im^m 
gf cholcip £B develop Ehoif undgr§EiRdiR| ef the eleEenEi in- 
volvid Ifl chsiefii ind to iipfovi thiir eonpeunci in the proeeis 

sllh i qoifUEtr in luch k wiy ii to exlilM tMii vilqii, Qbiiin 
lUid use rtliyint InfgFijiiEien/lncirpm pridietive daia/.and fgf- 

JiifS k SiGi irt ^Inly SEudenti in twQ-yiar and fptir-ygar 
£Olle|iii er piepli isp^^ln| to entif insfltufisnr a[ whidh the 
i|ltii is availablg, It Is tieped thit i lifge liuffl^ir sf colleps 
vlll initill ilOL 

SICI applies I lodii of decisien^Eiklng in which mknt^ 
flFic ixpleri ind imine their own nlm\ ^en QEcupitional 
viluii m difinid in opiratioMl um, and itydents evenEyally 
uslp Hilghts to each diiiniioR in U^im with iU iapofUnci 
to ths. decupational inforiatldn IS Stored in the gyiiea in 
tirffii genirally iMrphk vith IM values diieniiens* Thuii 
'itudeiiti can rgtrliVi lists of BceupatiDns that iiit theif ipecl- 
flqatieni in^fgipgci is miom sets of valuei that [hiv iilict; 
thiy ean ilsD git up-to^diLi Iniwirs te pointed questieni about 
iuch topics as work ae^ivltiea, entry requi^eientSp imm, per- 
ional sfltlsf actions ^ and Qutlook far a kf|e nmUl of Qccupa= 
Eiotis,- Prpeiduref for cpUieting, analping, intefpretifli, tnaln= 
talninfj ind itorlng oeeupationll infofniation have been developed 
mi dDEUientidi UniqUl prediction iquationi ah ceispvitd for 
liSsiiiiJtudenti' chancis of success in "key coiifses" fyrk wide 
variety ef pfogfaini at each coUegt; predietof vafidblis indade 
• not only sueh eonVintional indices as pfi'vloui perfofMnce and 
tilt ir-Qfis, but also ms of ielf-fatlngi based cn eKE^mive 



ihfgiflitlgs ibdut thi cfltiriotiiiilM lactsrs feli^id %mm 
in ilch EOufii). |Thyij jMinli'ite Q3t mnly piisiVi ficl|^ 

^ iinti pf pridic^Qni'-lhfy pifti^atB ictivily in the p^ociii 
of ginefltlng prDbibility. italesmi. itudgnts ar§ inablid to 
ieiytlnili ^idl^for intiEing sgcupaEioni sf ^ir choici; tliiy ^ 
cin' ]ui|i whitheF Ehiy sri wIIUqI and lEli to leet the, require- * 
tmlB for antral cin^chdeii Ijetwien sUifniti^e pitbi, and can 
pk out i itep-by-iti&prD|fiffi, Finilly, thEyfI^En;i stfitigy V 
for pulllri|'t9pthiEiill fhiii eaapoflinti Ip^pttkw'sf.J^ti^ 
and infflW diciiien^iikini; they liarn itf 'uil 'fidiion ruUs" 
' yiaE tiki ititp iceeunt beth the relltlve dtairablliEy §£ thi oc.- 
cupatiDfii biiRg eofiiidifid ind thi reUtivi p^obiblli^' 9ftiucgg|i 
in pEiparatioR fsr lintfy. . Many of thesi cencepts eut icfDii a!s=' 
clpUnei\n thi sqgI'iI sciinGeip representing diyilopienE v^nd ap- 
pUeltleii of decisign -thedry and inferiatifln theory appropriiti 
io piychdioiyt ioeiol9|yi and iesnggiigi, In additidft, HIGI ixt 
piorii jfid d|i!pitriEii niw poiiibllitiii (or jiflii'nuiiFig ippilca^ 
tlpHi df eoppuler ^eiinsip uiing § lainl^cpfflpfiter to'^uppart a 

i hi^ly intirietivi sultl=tifffllnal iygtes that ineprppfates very 
lifii diti liiiili'ixtiniive tdt laiilpulitian, and flexihli itor^ 
a|i#and fitriivaL,,. ,v v t r --■■ 
mUAflOH; ' . 

Thi prpj.Kt hst^blA prgvisus^y. gvaluitid at varioui §Ugis 
df diilllopaient by i^ftirail idviiOry comitteeaj by reviiwin ap- =. 
pgintid by fuiydln| aphciiijfind by Piia'nl of a. jlllet stiidy |£ one 
cpllep (publlihed inirt3) r =fiild testini at six mlUm ^ 
ffow a^aripi caipktianJ Soureii of data lneliidy"'«itudgnti (^ti:yc= 
turid'ikirviiWi and q^i|iaaBy.fii), cgynielprs' (qpt§nnalr|§] , 

I'^ij^and ^sputer diiki (5(^jfi» 3 itudenti' intirictions wiEh Ehe 
systeai) Data are nswfieihg anilyiid, and a report will be Hrit= 
m in ipfing 19|f. Independint eviiuatidn studies havi also 
bein inducted bf ^tlff Mffiberi at chfee bf tk six altes and ai 
a aevpnth .liEe pi included in the W md), 

MAIIRlALS- . ' ^ 

Thi egnipuCir prd|rai ifid Scripts fg|lde dlskl far Qi|ital 
EquipDient CorpQra&ien's FDF-11 coiDputefs* AaeQciated MLer^alg 
includg a handbeek fer epyngilpri, kits and Mnuil^ for the Pf<i^ 
dictien and PlaRRinl i]±=mtm, 3 Mnager'i guide, a hardyiire 
CDnfigyratldn gt^di^ ^ handbgak^fyr the Qceupatlunal InforiMtinn, 
and reieafch bulletine en the validity of the rrydlstion sub- 
systiBs. Thg materials and yi licsnie to use ^CA ran sbtainud 
presently froi ITi. 

FRDiLEHi; i 

One unexpectid pfobleis has Jjein' lo^i of a nUiber of records 
af mim Intefactisns wich m synem at ene eit^i Appar^jniiys 
disk itgrap ipace for recordi was iwamped b)f tsther (fion Utl] ^ 
useg IP that recQfdis were not prpp^rly copiyd in thti ^chediilejl^ _ 
dii^ iwefpi 'A relatid pfQj^ki invaiveB cuibatis in collel^t' 
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budgets durlai thm past yesfp pfeyenfciag soog of th# sites fros 
bujlag addltlsnal cerklnals stt4^^Mlng them inatalled In tli^^ 
tst ear data csUeeClen.^ Bech sf^^if^e probless have ^equlf^'; 
ths£ daEfi cmll^etisn be ezcsnded ^ver a longtr perled sf^tl^ = 
th<a Qrtglnftll^ s^htduled In srjder cs sbeain a sufflEleiic ni^b#r 
of eaaas. 
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PiDJEOT fiTLE; ■ mmm Mmm in HicRDgiQioGif m mm 
lucATiON ; 



PROJIOT PIRTO; 



IQJICT ADDRIISl 



Helen L liihop ^ 
1913 I StreeE, 

(202) imm " ■ — 



^ FUIFOSII 



Ihi pufpgii Of this f lOji et li diEirilni Ehi niid for § 
wlity of Initructiqhal Dsatgrlih, pirUEulirly Indgpindgnt study 
uniEi^ thit voyid bi hiipfyi to teiEhiri of iisr5bklg|y| Is dgUr- 
iiiii Etii typis sf init'fuc^lsnil ild§ cuFFintl^ivillibli ar in ihi 
prdliMof iiyikpieRi; 16 pripifti dliErlMce^iBd lalntilii ag up^ 
CD^-dati lifting of avkilabli ustirials; to idliclt prdpoiiU ht 
the divekpient sf iduEitisnil'iy^irialiiand finally, fund thop 
Eh^t fylfi^ i nlid ind leet thi itindlrdl of quility §it by the 
iviluiting coi^lttii. 

. : Thi mit iiii|diati iudlinei mih6 bf these natiriirt sill bg 
InstruetQii sf liersbielQiy it lU iducitionil liVili^ Thi eiti^ ^ 
Isgue vlll allpv the InitructpF a Duch widgr s^k^tion q! Mt^rlili 
iFDi which to ehoqse, vhil§ thi niwly p'Fgduggd siletids will fill 
ppsjiidi pldint by thi lyrv^ af iviilibli mtiflalii 

UitiMtily, it will the biology^ilcrobielGlv^tudint tfho 
will binefit froi thg Increaigd availability of tiaKing Mtgrigh, 
Uhithir thi itudiot i§ in a i^m propam at a sajor eolligi ^si 
univifiity or ig in illiid heilth seiiflcis prsirai st a junior or 
espunitl CQlhpj the quality of tiachini shsuld bg iiprovgd by 
peffflittini tiiehefi fkxibility in diii|ning Mtiflals to Mef'thiir 
specif ic Diids. Thi goili of this grant ifi bfoidl/ struetiiFid 
and ahoyld prgvi hilpful to ipit of thi initructional sb]eetive| of 
ii^jfobioiogista. 

IHKOVATION; 

Thi. identifleifien of cyrrintly avallabil t?ichifii iU^, thi 
ditirMMtton sf thi nied for MW initfiiGtisnal iatef ills the 
production of new progFaM is a large and conpli}^ undiftaking. 
lu^h |'|fojict requires the tip of individuili knOtildgeabU both 
in'the iriii of ffiigfobloloiy ait in thi praduetion of iultiledia 



Thi ^fkm Minj for Micrsbieiogy (ASH)j thE§u|h iU * 
iCsmittii on IducacMl I^Eiriili of the Wd 'of IdysitieQ asd 



rrilnlfii (11!) Hid it? itiff, m prpvidi thi UtMul espirUsi, ^ 
' ^hl iduutlonfll isphiilkltion ind thi idiiniatfativi of|ui|all§s^ 
' p 'lijjy throuih thili pfeiicts, Thi lijaf eoniidiritidii faf 'lif/ ... 
' ioeiity if thi aiiur^ci that then itiia divilgped viU be of 'ikl 
hl|heit quality, \.' / 

IVALUATIDH: ^ >: f ' 

Final ivilultign gf all iitiriaii vdll bi condydtid by ' 
Gsaluie ippQiDtid by the ChiifMn of the IIT and thi Chiirmn 
of thi/Qoiiiittii on Mueitionil Haliriili, This C«lttee will 
CQnilst of a ahiiriiifl a&d at liiit four leibifa t^o poiiefi the 
nicisiify idintlflc ispertlse and teehniei^ ability ts evaluati 
iultiiidii profraiii 

Ftoipeetivi pfodytiri will be aabd to eubgt i pfliary pro- 
pOBli liitlsi aiDSg Plhi! kaigiliiB the gdalAf ita piijest, a ^ 
brief disGfipilsB or sutUni of tjie pFo|fia sr iiriiii the iatiadid 
iidia, the audiinei aatidpatedf eitlaaud coat and tk amyat sf 
lim niided far praductisn. Projiet dirietofa of igdlvidual pE^fiUp 
*hieh the Gopiltii^on EduEatieBil Haterials hii seliCEid for fur thir 
di¥ilepiffint/^fi|Lbi aakid to £oa?leti i iiCOndiry, mn ietallid, ■ 
pfspff^li These rlU b| riviiiid by thi Cofiiittii ob Idueationil 
Katiriaii and a Copiittei of Contest ipeelal^tSi Thiai il^^iiliiti - 
yiJl bi lilietid^on ehi byis^of iG^ntifk experti?^ led SBilti- 
liSia^predyGtisa eitpifii^i, ^fhese ilerBbiolBiy iaifruetgri vill 
bi dfasn froi Inititytioni of V|fyin| liie ind;eo!!pUxlty, 

, Thoie propoiali^iiliefid for fufldin| will hivi ts yodirio 
itudint eviluUioiiki plug pri^testi and poit^teiti ifalngt copitivi 
and iffictivg objictivei* Aftir theii ivaluationa, nieiiiiry ri- 
yisigns will bi laadi. Ri-iViluation sill bi eeaduotid pifiodieally 
to inluri thit the Ggntint is current, 

It is antidpated thit at^thi gci^Ietipn of this pfojeet-, 
between 21^35 Egduiii wijjl be prsducid, Thi iidia mi will riogi 



■ JfOi filBH, |lidi/t! 
instrugUoni 



pe ppgrap or vidiotgpig^ to coapuliF^iiitid 



:i:|he lajor afea|*.q! Mierobiolsiy luch ai iaetirlolegyj Hyeoloiy, 
teioloiyj Vifoloiy ind Paraiitolp^ will be mmL labjiGl 
lytlrials iri iipictid to Ineludi clisiificitign, yltrsit^ctttfip '. 
pithopnj^ilsj iiolatisnj identlfieiEioflj letabollii, bloiynEheiiii 
phyiiGil'ind chiilgil eofltrol and the effect of antiblotici/ M= 
phiiii wilf U fimi on thi pneral ariai of A|rieultufal Hicfg^, 
biolsiyi Envifonfflental Microbielo|y gnd Food, Dairy and Sanitatipn 
Hiciablelggy, ^ ■ •■ 



( 
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^ Tli« fi^BC pt^hltm eqcousEefed wsa OQCifylni indivii 
iiBfa a@C tipabsfs of' AIM of the BVailsbility sf funds f^r 
pfB^SM* Stii£K^g chs neiffiletEers df several sEientlfic 
nlatsd ffTgpf y *M%fi^m ths asslstmee ef the Branch 
tl^"*!?- J^^fvtfeliiitivesg the CcHBltfi^ was able to reach 
la^fiiatiEd aclsitific disciplines a^ lii InstltutiQns of 




Tha firit group of primary proposals over-eaphasized 
{flisrobiQlogyi rather than covarlQg a broad range of subje^ 
Ad h«eii anticipated^ Perhaps the ComLttee's initial anp 
"~ ere usclear in this res^^t* On the^ et^r hand 
pbasls DLbe beeause those la the Kdlcal fieid are isore 
. thm prpducB^ii of nultiBedla iBterlals than those In th.< 
aeildnlc fields- Project dlrictorSi w^en asked to submit 
prpposaia, 'Vert^^structed to broaden' the coveraie of the 
IterlalS so thi^ the prOgr^4^i|ight be widely used . 



e ge 



ct 



this 



dlcal 
1 .as 
i|punee- 
^em^ 
ieitve in 
net^l 
second ry 
subject 



A V^B^«rnX|^!f6iyed the media espef tlse of 

•everal prtiapective' p^cet directors. ,^though sclencif l^ally 
thfiir propoasK %ftre eq^sldered to be of serit'p their knaWledge 
of produdtlon and cost sppaared to be limited/ Reeo^nendftlsns 



wre sade that these directors consult an appropriate 
Vhiie dsyeloplng the secondary proposal. 



ADPITIOH^ CMSNTSi . ^ S 

As cospared to the problems no^eff aboi?e » one pleasap|t 
prise was Incurred with the eusulative tabulation Of currerifcly 
aysllable multisedlA programs. ApprOximaCely 250-500 prd^ams 
were ea^iHted to be available, including those directly related 
to* Microbiology as weU as others of ^rilnal interest, iThe numbj^j 

^ne« plun^ for^lneli^lon in the catalogue is projecfe^d ^o' be over 
750 separate pregraiatdirectly rela^dito micrQbiQj.oiy artd covering 
all ^•yela ©f Instruct ion ^ It should be no ted that the fiu^iity 
the'lkjolity of th4$m pronaas has not ye^ been assessed t The 
Committee en Educational "ttAerlals fijpis to feegln^evlew)^^ these 

- aster la Is in the near future^ 



iilist 
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mm mm imAmi , ' / 

WWECT TITLE rjIQl|I^JC|m f 

* _ 

RWttT iMim Chiflii I Baian * 

WWKTAOiESS! yMviriity of H^ni at Machiai 
Qlrfen Avenua 

= (!Q7)M13 

*^ 

^ Jhi prill gbjictlyi.ef IMi fdyr (I) baccaliyreata 
prtpin l! totpravldiv flrDugh fml iducitlon ifid pracUfcil 
eiptriinGi, thi ifeill ind yndeFStandlrp^ niciiiary to IMttfy 
ifid fiielvi problms that Dceur it tN intirfici of inSitPlif 
activity and the jnvjronsifit. HQrajpicificilly the pFogriio 
Is bilfig dillgiiid to pfovldi lii jr^'dlptll yndipstindin^ of 
living lyitinii with piftiiylar ppfeiJlm thi tinadoys as 
well as thi vylfiiribli aipicii df a virlity ef lift yeiiSi 
IntiraitiDni^mi livjn§ lyitiiij and to divilgp ttlent fof^^ . , 
" iprlBiiptardiilgn, ^ ' ' 

I^ddjtiW tetMi-baiic bioloiioar bai-feyrQiifidi itudinti 
Hlllbi mmi t0 acqlire a iymy ci^rrtilon of Mmii 
g^anliatlon wUh m^tim oiniiafketing procedyfas and problimi, 
ai^ to lecoifiplfth l lodal awififiiss of hytnan nteds, ai difivid 

the invlronmenti to Inclydi worldwidf IE ^al! as iQCal ^ 
'eaiiciffis/ \ 

* . ^ ," 

UyolENCEi. 

tha program "ii biing divilopid to prgyidi intirasted 
stydinti with i biccalayriati cDmpetanci for eiihir jiiediite 
' prof ass] DnalpB-entry or for mitricylation Jnt|gradyiti 
ipicialtlis.'Tft^ing of kmm Wan, ni^iclpil 
offfcirsj coniirvitlksts mi kM\iU in oyr local irei 
has indicatad a ganyinalfitirist In thi prspranj and ininy of 
thti have accaptid'respoflsibllitias ii either m^bm of thg 
Advisory Board or as iDniyltanti, 
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Thi prggrim Is biing ^iveloBld to fill thi gap bttwiiri 
thi pyri tichniqlin and the higli 1/' ipi^til 1l€d prsfllllgnil t i 
Intirdiid'pHnify aipi^i 1ncludi"thi blinding of byilniii 
Ifid loelal sclinDi iKpf^ificii, both fonal and practical li 
'throyghoyt i baile blojipiii iciinci cyrrlculii, It Is a 
riipDnii t^ an Insidliti nili to rilOlyi invlroninintaN 
Ifidyitrial confllcti Mhiri Of thi spiclfic probliiii 
■ h^Vi not jfit biifl idintlflidjblil^^ frgni coneirnid 
Indlvlduali ffMi Indyitryi lujieliiiiltiiii cQnsirvition1lti» , 
iigal ripfisintatlvis and icIiiA^Si thi progriBi 1$ to bi 
diilgniito ^it thasi ipieific niidi which hivi bieanii a 
worldwida concarn. ■ — ' '^^^ , 

' m^^ affrlngi bi#ilDptd In Hmt nlitlfih^ * 
ship to thi phllacsphy oflMl Mgrai ariiniiytlcil PrQcidun, 
EMicilqlagy, Omrclal i™ye%j Bialofjcal Illustritian, 
and Sgiint1f1c"*)t1ii§. It Is plaiined'ttiit tah'^f tht contint 
af thiit eayriei will ba davalapad In eancart ^iltftcoopirativa 
adycatign and Intiriiifiip-actlvitiai to Iniyra thilf practicality 
Ifid filivin^i ta Ifidyitflil-iiivifafiintal j^ilitlpnihips u thiy 
uHt May. 

VALUATION; . _ ;i . ;.. . 

Thi isriidiiti iviiyitian prociii wil^ bi throygh the 
flftiin (15) ninibir Advl lory loaf d eopiad af rapriiantatlyas 
froni indiiitfy, gayarnminti] aiinciii both nyfiicipal ifid'itati, 
lipil ripriiintativis arid scientists. Tfiroygfh thi COOP and 
iRtirnihlp phaiii of thi progrini oyf styfets will bi working 
althar dirictly or indiractly witfi ffitnibirs of .the laard or with^ , 
consultants and will pfovidi ixcilUnt fiid-back for ayalyativa ' 
pyfpoiaif, ^ , . ^ . ^ ^ r 

mmkM, ^ * ' ■ , 

It Is antlclpaW that a^comp late four (4) yaar bacca- 
lauriati cyrrieulyfii will bi pripirid Ihdlydifig irinavativi add 
practical approachii to coyfsa cofitantj orgaiilzatiofi of Dfi4h8- 
job training^ and a job opportynity gyldi-thi avaihbilit)i of 
fnatiriali will be annoynced at a latir dati. 



k of the fifit ifiDnth of operation thi only problii, and 
this did not turn oyt tp bi j»j was thi acquisition of 
qualifiid itiffing is providid for io thi ^ml, k UT]k\ 
iwird date woyld havi ailid thiE* perhapL " 
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PROJECT TfTLli, DEVELOPMENT OF BIQTICMHICIAH TRAlfeUHG PRQGRAi'l 

.... ^ . __ . 

PROOECT OIRIOTOR: wmiari H, Cfiig r 

PROJECT address! Full er ton ColTtgi 

Funerton, Callfofnla 92534 

Phenei (714) 87T*i€00 - ^ 

This project had two Dbjectivis: ;il ) to Identify the specific 
|M11s at which blgtichnical aisfs'tlt»tl should be competint .and 
2) to identify m^^^Bnt prospects and eniploysrs willing and 
abli to assist In the Intern on on-the-job training phasi oil the 
dtvelopfnj Blpttchnician Training Program, \ \- 
■ ' V- V ' - ' ' \ - 

TMrtt^ttSt atf^ specific skills we obtoined Job des^§1p» 

tiorit kfdi variety of stat^^nd f#deral sources, Indunrial 
dlrectsrilii buyeri guides, personnil offlcirs, Colligt D^strfc^ 
serveys^ interviews, questionnaires and advisory groups. Tha 
general *^k1l Is list was proylded to our potintial employers for 
silectiort, by them* of ths skills neaded by their technicians. 
The result Is a selected 'Vorklng" list of skills upon which our 
Siotechnician Program core curriculum is bised. 

To idtntify Intern and on-the-job study sites* m contacted 
qyestionnaire respondents who indicated Jhat they hirid biological 
technicians, Ue flitervlowsd thorn and obtained IS agreements to 
accofmiodatff students in work 1ng= learning c1 rcurastances = The in- 
ternship prograni was well recgived in concept and content."" 

Forty-seven respondents employing 254 biotechnicl^s presently ^ 
require 35 nev/ employees, Vhirty-seven respondents hire 2-year 
trainees. Twenty^four rGSpondents >rire 4-year graduates as'v/elK 
Only 4 respondents hire 4-year graduates exclusively. 

General technical preparation was proferred by ??' potential eni- 
ployerSi Only 14 potential cfhnloynrs required^speclalized Lechni = 
cal trQining for their entry leve'i technic iaiiJ. Licensinn re nirt re- 
men ts for many moUica] technic lans requlro 4/year degreed persons, 
excluding our biotechnician from employm.^nt such, although 
some^ealth centers considor using gur biotrfchniclans in genoral 
laboFaipry duties. i 

There appears to bf? suffictent basis for continued develop- 
ment of the existing Oiotechnlci.in Pronram to the oriqlnal 
coflifMjtQrf ass j stud niodul ar i ZDd Instruct ion concept, ^hase II 
fundinfj 14 to he sought and proqram enrol Ir'ent expanded. 



Mi MEP: imh W] 
PKQJECT TITLE; HgiEi 
PROJECT DIlECTOlii Slcbird i ^i* 



OPTION: iOiOnthl 



ISS: terlean Instityte of liological kmm 
1401 tiiliQf^ toullvard ' 
ArHogtDn, Virginia 
i?03) SEJ-Sm 



05E: 

To produci Indlvldyalized tiicfilng iKiEiulis whjcJi tastrate 
i Nidi range of biologigilly rrlittd techolca] iHlli. The modylti 
ire task oHinted ind dp not^considif conciptyal or pMlQiQpMcil 
qyaitloni and bi used in virtuilly in^ tiiching lituitlon 
fiqulfliig tiii liifnlfig of a ilolsglcii skill or iM^ui. Eieli 
ntddyii itlndl aloni and dgiiionstratis l^ if a Uil ilOTECN 
niodyiii may bi inierteJ into iny tBicdlng plan, whin and whert 
itydtnti nifd to sea how a lask h^done. ' 

AyBIENCE: • ^ 

Pnsiifily^disignid^for introdyEtdry biQlg|| ooyrSil and 
tnlninj of potentiil blQlDglcil tichniGianS. Tht^lis hm 
bfin ylid in two-year and foyr=year cQlligt and yrflylrlity clliSII 
in sych coyrses as introductsry biDlogy, botanyj zoology, and micro- 
biology. In' iddition, thi rodylii hayt'bffn uployid in IndDitrlil 
and govirnfuint traif?]n5 and mum\\ labofatoriis, ai well ai in 
ticlinicil initityti!, high ichooh, and proprietary training 
ins^tutions, 



Thi (Dodyls art skill orltnted, lelf^cQntiinid, independent 
uniti which iRif bi incorporiW singly Df in groyps wlthlnjxliting 

■ :ourlii, programs, or training rigimiL They are not disignid ai a 
cyrricylyiTij but rather^ in tbengdylir seniij an diiignid to 'plug 
intg" e^i^ting or newly dingnid progrifiii. !t h biliivid thi 
tiiitryctor in'thi eliisrooni, fiinjilar with locil litultions, niedi 
Ifid riSDufCls, 1i thi biit inditfiduil to fMfce thi deeliioh ralitiyi 
to currlcylyii] dislgn. The IIOTECH mM]tl m intindtd to fit into 

, luch ^ cyrriculufiij^ whin and whire naeded, Thi modylei niay bi 
sipnced into a WW to fadlititi the liifningff biologicil 

"%Mll*grQypi. 

*Currint iddriss; i 
. Dean of Instryction 
CifrD Coio Copynity Colligi 
Ridgicriit, CHJJK 
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^lorlpt and storyboird m lybktid'tQ indipindint riHiw and 
ivalyation, ^ioflminditlon! ind luggiitlonrm Incofpofltid pr1@r 
ta filming, P^totypi lodylii m evilyitid in ictyil tiicMng 
lituations in nynity CQllegeh foyr^yiir CQlligii ind yplyi^ 

, iWiiii primarily in introtetory ooyriis. Thiy wen ilis ivilyited 
in goviMnt and pHviti training pfagrams and in idyineid iicondify 
oliiirooiL Each ivilyation liti was proyidid with an n/alijatlDn 
initruffiint for tfii yiifs and ifLPVirill evilyition fori ferihi 
training lypirviisr. Thi fiiurti of thiii riipaniii win analyiid 
by thi Hufiian Factori Riiiarch Labgritory, Golorado^Stata linfyersity. 



HATESIAL!: ' ' * . • 

Nifrly ISO TOdyles win prodyced eonilitlng of ftlinifid tapi 
iiidipiterlahi ai well is, printed stydy gyidii. Othir roaiariah 
indictlyiiiei lych as DiyiiQpr'i Kit and workihopi for potintiil 
rtli wHtifs wiriliio prortieid and divilapid, inijof Mofo|- 
Jell fKili wiri lilictidfof loduli dgvilopfit: 



Giniril Uboritofy Skilli^ 

Efiyironmintil SMlli 
Allied Hfilth Skills . 



Laboratory Anill Handling 
Skills 

Fjild and Hyliyfn SMIH 

Food TiEhnology Skills - 



Thi itindariiid prOgfiinB iri pyblfshid by^Pfptice. Hall Nidll^lne. 
Tirfytowni Nlf. Nviiw cspiii in availible ypontriqyiit. 



Fibryary 19/7 



/ 



UniierMiy of liniifuriiia 



mm.: 

Immt tilt' skilU nf swinitii'ic KiVrilliMtiun i , !if 
priffl(^ jprtanui; \\\ snuiuT eJiic^ioii. Fi^^ liitruJu^turv h]u\u^ ' 

Thi' i:»ai;itu i:oaI of thi^ proicct Joveloio^iit .nhi iL.iiih: of 
prototype, iiiiit^ in pmiu M k the M:irntif:0 iiictluid wguMriiii; 
indq!!}iid|jn hinluiiicil inn-srli^iifuin. It js^apiad that Lbu jn-itni 

will mi'^i in iho duvdnjmt nf lidilifMiuil mi^.. 

Ik prfiiiary n'dmcv fur tk^c^ uini;, i^, culliii^stiitlriU ,; in 
intruiiucttiry hmb^ Imnima^. Tk'imdklml and 
tt?;icher rcsourcfj Momh - .cut sufrid^it i[ifon;i;iiu.ii Uk 

ifi^tnictaf'to inairpuriik the niiit^ nifn huth ::iiutl and/or 
hry^^ ktiDratoric^ jn wuiirks fur hull: iiujorh ;iiui niiniiniiirs. Smko 
the skilh inviflvod are fuiiJitricntui tu :wnv uri^ii^ uf rhi^ l;tV 
KCiiince? ;inJ tho intoriab hijihly iiiyduljt; m cun;.tr.er iiii;, thf:ii) 
mtvmh ^m\d ahn find pntpntlal appiicut ion m uppnAlivisuiji 
cmm, cind pcrhilp?^ ;ilsn i=ii advaiici'd hii;ii sdiujl jirji^roiii:^. Our 
Mtmaih jr^ rnnskiicUHl mlnu tk mtm nf an'overall KtrLiciii!;il 
liiodt^k ha^ud pn rdevant reMMrdi; la^ expect rllDi!! fa he iMSilv 
adaptithlij to ather Jl^nplnu'^ i.e., ejuiiii^trv, ,:ei)!ni;v, 

plipic^. Qtc. ^ 

IWATION; ^ 

Few intrudiianrv hiul.Hiv ei^iirsus .iHu;, ■;tthli:ii.i tti eiHiJiLt 
nulipi-ndcfit ijive^tikiatifii:^ in the Li[N!nitiin\ hen mi so-ealieil 
.!nvO:it]g:itive laboratories iiive liriabiit. unly luiai;ruiinij liifurn;!! hiii 
and tninin^ tn tdchniijiws; they ih mi atteiiipt ;^v^te:iiatii-;!l!v to 
m\\ nwimn tO^toeUip a reiisimjhle hypuflio^j/, u^^l tu 
analyse diita, Our mterhils ari^ specificiijly doiiii;ned tu lievelup 
student Qpahiillius in the unoii^ aspoit^ nf i^ninHfie invusti^ 
^atiofi in biajniiy, ^inpluy iroduhir lOiihtriiaiu!) aiid th^ i!itei;rated 
iiso nf viifioiiH mdiii ^uili a?; wntic^ii prui;m[iied ijiMructiDn, ,\udii} 
tiittifiiih aiid camputi^r ^iniiilatlniis. Thi^ nllnws ra:.v adaptiit i(fii to 



A Hide viiriety nf el;I^M"iiei;i uiivirniijiii'iiiH. jhe diiiijiiiier phiiiram?; 
havi tlU' eipahility gf iimh! at a vjrietv uf jrvdwind iiffer 
I'iUii eApvriiiiciit ;iful le;U ;i!{)Je:i. 

■ l;iiie-,diariiit: iilteiMd ivl' aiLjiutiT sy.ign:, yjv avaiiiiliie yi; 
i!i!:iienniS COlkiie eaiiipuses tlinHiijuna the euimtrs ho^^eeer, thire 
i ' .1 denrth of j^niid iii^triiCiiiHiiil prnjiniHis for ^tiiiieiits. i\V Imp,- 
ti) nil void, Kitli liiruui;!! m iiieri.iU thiniSeUe^ and thruihjh 
the [ikulrl they prevlde fur lievelepini: liitiin' mteniil^ 



I'iiriiu; fnriitative I'Villiiaiioii the -iiaff iihseiTiul ;;clivted ^indeiii'; 
at ^^everal lanpinfi'*; js tliey Mirked Thruiiitli the illaieriajr direct 
eviiliiiUUiii reeeiveil frun stiidiiii> iind e(ine;ii|!ie'; a^ uelK 
Several eyelet; of mi-^m i^ere %[^v hd'nre the ll!lit^ u're field 
te^^t^l a larpr iinriher 'A mkM^. HidHei:! inattvr eAi-ert:^ 
iveieiied the iinits for eniiieiit iieeiiLicv. 

^ l^e eliibe fpur test j^iies iii addilinii l;) (It jierkelev eHip^ hir 
'iiiiiriaiive evaluiitinii. Ihe inveM ii;iit ive j^ljlli^ Ujihiht in the^e 
iiiiits are net one;^ fur i^hieh there are er^tiiiili:ihed miaiiihijtiitmH 
evaluative teehiUijilOs. l^e mid with a iirnfeHsioiial eva'hutiir 10 
develop aur iiie;puiritiit liistriiiiteiits. Ihh induded ashi^ssirent nf the 
stiiiieiits' ahilities in foriiiniate aiid ie^^t hyjiethe^ie^ fnr hiuh 
the(iretie;!| ami la'inratnry proMeiiS, a:' Kell as affect ivt* respiit; ;r. 
to the expelMenee, The iffe; tiivni;.^ the yiiiiiiputer eDiiip.^iient 
eoliipared to ■■laterials witlioiii Mi^h .i niiiipniinit has aUo tested. 



Ihe iiUieriaU \\v iiiive pruiliiieJ so far diirini: this itraiiliae 
period are Ibted belo^>. , 

^liiieriai^^ in Headelian )>;ead[is 

l! lil:f^h'HJ^:_ jkn;elijpii!i; ;in Iv^aitatioii, a ivririeii tiit^iriaj 
that iiitrodijees ha^,: i^efiehesTiiiieeni. (].)') pji,;; 

■] Wl, a eoinpater siijiiilated Lihorater^ ;n iieiierics tdneiiiihip 
tatioii iiiejiides aiinntiited pnji*rai^i iiMia);. jad ne^truu iuns 
for prot;raiii ami nadifivaitiiin, [ipp 

^) A Miideiit's );!jide to lifMf i!!^ pp.!; 

Prehlvin kl in ikaunies, a ^ei nf Kntteii iieiielies pjaihkiiis 

5; Materials fef an inve.l iijai iv,^ lahpraiuj'v m PrirM^phi ji 
i^eiieties pp.1; * 

• ' 'i'i^M^!!''.'^ '^"'^[^^ lilM'l ■'^'I^ili'J,^ iii ^lerdeliaji iiriietie^ 
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Materials in tt w i fi^j mj^aK^ 



1) The ScUntinx ProccH^ , a writft>n tutorial tluit tya^tius 
ski'llH of 'ob^^o^vnt"i^^ and of hypnthoi^U fn rmu I :i t iun and 
test inM (20 pp. ) ; 

21 ClONWAY, a computed ;s imu I at t?d laboratory that pruscrit^^ _ 

data from a rictitioiiH jUanet ; tliu^e data iorvi? ;ih thl^ ^ 
haHiH for prautict? in oh:>t?rv;it ion and in hypbthohi:^ t'urmii = 
latipn and tt't^tinj^ fpro^train lUtlng; pp^)- 

,n4ring the prototype i)haso thc^^t? materia I h art? available from 
I'rojt^ct SABl.M. \t tho unJ of the d^yoinpment period tlit^y will he 
put (ip frjr tsiii t!,t wommorc ia I piil? li :^.herr^ . 

PuaHLi:N(S; . = ■ . |d 

. Tran^lHjrtahil it5' is the perennial p job I em o f mHt^rf i a 1 h ini/liulinM 
a computer compnnortt. Wo are attompt i"!!^ ■ to make thD uamputer pmi^rams 
a?s t'lexibU a:4 pOss ibl u . for ea^y aiUiptation to ditTc^rent ^y^toin^i, 
Init tho proHent Lick of a HArilC: 5t^ruiard make^^ i^nnvpr^pn n jirnhluiri. 
We made every effort in ytlie dei^iyn and e<iiilnM to produce clearly 
stVuctured prOKramt^ arid to nne the i;tn;>t universal feature^ of the ^ 
language , 

We rife eneourauetl Isy our test ru^uj^. whieh slun. ifie etteetivo' 
ner^s of our approacli in teaehhu: both li^sKnneal eoneept^ aiu! 
^^etentifie titethodo lu*^y , and we inteiul tu cunt innu develujun>: adtlitiunai 
materials thron^ih eontraet author^. rlie'^c kill inclutle units on 
jjojuilation uenetics, evuliititin, reLUilatory prcu-e^^HeS and yysteMis 
ecoIOMy^ ^ - . * 
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li mmpim PROJECT 



lir, l^illii^i 'taj/Dr and 
Or. I. W, Ponl^tteit 



BioloyKal Sciences CLjrriciJl:iri ^tyd^ ([SC^j 

Squlder, mr^o Mil 
(303) 



^ M Wmmu DiveiopifiDfit Project enppi in tfio dosiijn, prepard^ 
ngn, orpizoEion, and^deyelopniint^nf a series of minicQur^ns M 
constitute the ridjor coiiEent Core of a peralized introductory 
coHegiate.biQlsg) course. The Drpject'Mr,] joint effort of the m 
and Pyrdyi Onivef^iUy, ■ 



le ininieDur^Ds, /5 in nyriber, cover 'tug mjor fields of bio' 
?sent ^lie topta In an 1ndivi|j[ilize:]»fQrnat and ii) inqyiry 
jicdl POde= Ifiey m oroiiiiizefi into ti^elve content cluUer^ 



The niinieDur' 
ilrnj pre 



ifie.mnicoufse^ are i^tfinded % jndErqradyatos at tltp fresfindn 
leveh pcifiCdlly an introductory coll^-j^ biolofiy mim,''\\m' 
their teign ond flexibilit| oemits a wide pptentldi' for m. kr 
0)^ar^p1^), innructgr^ nay us^j'ninicQijrses a^. 1) ihp bdbic inUryctlonal 
pfopfi -ifi a ^lolggy^oijrsf); I) tionplmtary stydy mlmnh in hiyher 
level hialogy mmt and, 3] siieci^rintoreiit noteriaU for c^rtdin 
Uydent^jin ii cfinvgntion^l hiQisfjy Mi]^. s ' 



, The tern: "runicourse' is intended to 'm\ \ mum:' 3y 
dividing larfio yniu of content, i,^, bidlpfjy, into smaller'yniU, ihp 
^]mm of tne instructioiial profjran can tjroypeij in a y^rioty (jf'mn 
to accomigdatp ^diver^fi fequirpront^ nf both students and terichor^/ " 

■ M Hinicoyrse DEvelD;wnt ProjiiLt ^fford^ iim mm 
for flesible us? apd individual i^dtiun ^ pre^entinq the S|lf;^iftnryctiopal 
^dtiria]^ in an aydio^utoridl (P) format. The of Indivi^^ 

usiized iiistryction, as develop a PurduG Univornty/has been n 
mm^fu] instryctiofidl Urdtf^:]^ in the fro^ta botany and zoolpq/ 
coyriel at Purdue. 



iln initial pooi of A^T mnicoursei has bm used in the freshnan' ^ 
totafiy arid zoology coyf^^l at Purdue yniversity since ]%l Thlse 
ninkqursis hm ynderoone a iiuftr of ivilyation^ at Purdue and'other 
call^p that have mi ik Purdye^develnped ffiinlooursiL Those ^ 
evaluaii^ni mi u^ed by the 05CS in revlsjnq the Purdye niinlcoyr^ei 

fliny orthe 76 (innicoufsls were Qriginally developed at 
\m mu were sent tg special biology'content Mm^ri for their 
critical evaluation. In addition, eprjf^ental versions of all n)m- 
cQur^e^Hsre tested with stydent^ by the mi 

Thu^ fc^bli^fl version' of the ninicour^is includes Bvalyation 
fEodtek and ihput ft^xontent reviewers, students, and the m staff 
fjonsyltants, a.^ well ai fm the develofrat teaiii. 

mB\M\ ' ' . 

The CDllifjiate bisloyy mifiicoyrsis are^^ublished by the If- B 
launders Copny, PhiladelpMd. ^Each cluster is conpos^d of approx1= 
m.Kmm nudy guides bound togeto. but perforated to 
facilitate their Drpnjzatlon according to the needs M the^tudents 
and desires of the iaUryctor, 

The instryctional ffiateriah for edch mnicoyrsG contains d 
consunadle Uydy pyide for each student, an instructor's manual (i^hicli 
includes a list of equipment d suppliei, in^tryctional considerations, 
Objectives, insiders to the exertises in the study (]uid§, ^^ugge^^ted ' 
evaluation ite^s, and a tapesmpt), an, audio tp, y other it^ns 
m as slides, fllDiloops, and posters) that are not readily available 
througn oialogy supply house* > 



f^erhaps the nost difficylt M of dovolopnent frnn a pedaqonjra] 
point of yiew was the coordination of the audio" ta^es with the nydy 
guides. The goal of the deveispret tean m to produce op tape an" 
intgpl statement of the subject rather than a fornal lecture. To 
\m a script that inyplved the student and asiced the rjnht questions, 
that seefned to "taTIs with the stydent.'' required i^any revisinn<i and ' 
nuch developEr tir^e, ' 

Another probleoi thai proved frystrating at tii^es was to draw the 
finHine betweofi Ihe practical and the ideal fiany activitieniid' 
orioinal inateriah were excluded becausAhey oroved inpracticel, 
eit^fer fron a narketinq standpoint or because of iiistructlonai^ ' 
csfisiderations, 
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^i'hij piifptbu ()-f tin? project is to initiiit^ ii Ikictor oi Arts 
iiegivu hu^fim in npti^try ;it Atliinta IjnivDrMty.^ The prajiniiii 
i*^ Jcsipd to afford ;in nltmiativr to thi^^tniditional I-h.D, 
degree tfir pntt;nti;il colliiie tddien^ in iiii^tiiutin!!?; wjtli ^m- 
ahjejoinority grniip :*ti!tldt pDpiikitiDi!^= The I). A. ?\(}fjm \\m' 
\c\h other diKtunil prQi^niin?^ hit b unnjt(:d towiird devdopi!!^ 
teiidufii! aipi'tenuc in >\ himl jHiMod Mtvt ;irc;u H;iliont 
deiiiOnts inclikk- ;i rinuiiiip tfl U :=oi'icstof hnurs Ol stihioct iii^Utvr 
lOur^u^, :in M.:i, ro^Ciirch rho<is lirsJ, 9 hours of foii:!! 
Gdiotion Jmm^, ii ti/;iuliiiii: iiiteni'^liip pti:i:;e (P !ir^.l iind ii 
final di>^LTtatiu[! i'' hi"- 1. 



The n.A, I^uiirt'o Pfiiiir;in is ilifOClud Imti fniiniiig cmii^ 
tiity mi Jiminr cnllcs^e ti';idicr!i :inJ >cii'nLe division toJ^, 
chciii^try fcjchcf^ in Mil liberal (irts tiullcgt^!^, itiiJ ^cicncQ 
^O0fdin;itors in hriii^ piihlic ^uliCitil Hynti'in^; The iinpHCt dI the 
progr;ini will be tho tTiiifupp of iniiiDritv clmhis at the doctoml 
level for ciiriers in te;idiini|= [literrst In tht: prngrajn iii- 
CfeiiMiig, Althniii^t! we havi- lonit'iifniri^l primrily cn4k inpaa 
thi;^ prnpniiii will h^v ill the StjiithfaM^ ive h[!ve roccivd J^evcnil 
rqiicsts for hrodiiirc^ and copies nf the lU, (ionfcrmce PfQ= 
cmlings ffuiii all part^ ik Hnited states. A Inni^-rangQ 
effect will he the irpct these teadier:^ will have nn ihu udiica- 
tion on niinoritv yniith, e^pechilly in the Sdiith. 

All [)=A; landidatej^i}^! ^crve at k;i^^t '^iie year as a teadi- 
KiJ Assistant in one id lnK' underLiraJnafe instifuhon^ in the 



Atlanta University Center. In addition, students list partki- 
pate in the internship phase of the pfQ^fojn/i pi^ireseion of 
varied ktivities which" build fqiienlially. The Internphip phase 
consis^ti.of three parts as destriW beiow: 

Prelude to Internships- FriMrily eoncerned with the ch^istty 
cyrriculim in a coliunity college and/or four year college, 
Preparation of ph and dbj^ec-tives fgr a csurse and pre- 
paratign of fedtart niechaflisifis and testi ire topics covered 
" ' in this course. Each student pfeparei^ n detailed oiitline Of 
'a coiirse to be taught including initial evaliiationf content, 
iiiaterlolSj orpnl^atlofip feedback, and cpurse evaluation, 

Internship 1 - Each.studmt developB media pteriaU* labora' 
, tdries, and etiputer prograis for a course in conjunction 
with the instructor, The Intern observes classes and dis^ 
eusse§ the class situation with the instructof arid provides ^ 
3 critical sugary paper. In addition^ ^he intern prepares 
and presents one unit of to four lectures or other class 
experiences duriiig the latter portion of the couf^^e* He/ihe 
a kid pfpres and administers a student evaluation kw. 
Tliii coyrse is accoinpanied by a nionthly mmr-. 

Internship I! = Each intern k$ njor responiibility for one 
coursG. This class is accoffanied by a fnonthiy seoiinar. 

The Departnient of Chemstry sponsored a twD/day Conference 
on the fcsesmt of the Doctor of Arts Degree Proifajo in Qm^ 
istry in April of 1976. AdminiBtratori and taistry Departient 
heads froni selected undergraduate comity iffid four^year qdle^es 
were invited tp discuss the d.L curriculufn and ijipact of ijnple- 
[jientation -of the prograiii at Atlanta University, ik general at ^ 
titude of acceptance and endorsfnient expressed by the approxi^ 
[jiately thirty participants in this conference m$ encouraging. 
Sane of the partieipts oriiinally expressed negative viewf 
about the wlsdoni of starting a D.A, Prografli at Atlanta Ihiversity, 
The^e views were dir^ted priori ly at the perennial questien of 
U. vs. Ph.D. training for college teachers. The prograiii Wm 
iich niore acceptable to these persons after extensive dialDgue 
iind complete scnitlny of every detail in the prograni. Ii^eed, ail 
of the two-year coLleii participant! indicated they would uiihe^i^ 
tatingly eif loy a D.A! graduate hm Atlanta llnivetety. Cfiti^ 
cisfiis mating froni the conference were niinor and my tmmmr- ^ 
ktlm offered by the participts have siready beBn\iiplei!ientgi. 

In addition, leveral sofninafs have been held which fociS^ 
the teaching ofainieriraduate ch^istry and educational technology; 
several ipore ar^l^nned. These are held in the evening and 
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iiiterestgd perhHins In ttw tomniinity >iro actively cntEuna^ed t?? 
attend. 



The TKA. Degree? Progrtim if ovaluntcHj hv rtll groui^r^ iTu'olvoiJ, 
Input is continuous I X being ^^oiight and receiveU (rem faculty nirni- 
bers and students in order to develop a strony i)rogr:in{ that 
addres-ses the necHjs ot «}otentiiil imdergraduate colUn^e t oac her 
ltf\d t)mt can be completed ijx :i rca.sonahlc peri ex.! of time. Siiriy 
HuggGstions luive been incprporaTt-ti into thy Ciirricu nun * arid iip 
ternship phase of the ]?roi?riiJn. 

All materials developc\l us part of tlie I). A. Proiiram, in- 
c lud ing course out 1 1 nes ^ med i a ntit e r ia 1 s j 1 aborator)' ex]ic r i rtient s , 
cornputer programs^ testing and feedback nviterials, etc., are 
vaildl>lc in limited quantity from the Project Pi rector. One of 
the ntisf exfiting Mpin offs of the I). A, Program is the develops 
men t ^.of new -teaching t echn iques and i nst nict i ona 1 m.i te r ia 1 s -. 
"llirQugh extcrus ivc use of video ta[jeSj we plan to devol^p curric- 
1 1 1 1 m ^ nui t e r i a 1 j-, in c h i s t ry f o r Limlo r g r a tkia t e c o 1 1 eg : -. a nd s cc - 
onda ry sc 1 lOo 1 s i n t he A 1 1 } n t a n_ r o a . In adti i t i on to l" o 1 1 a ho r a t i n g 
with ctieniistry trachers in the college rauks to develop these ma_- 
teriais, wo liope tti inovt' eventuall>' to seconJarN' schools » where^ 
tiie n.A. F^rngr^un can have a Ji'^'initt' inpact on the teaching of 
youth. 

PROBi.L^tS; 

The nia j o r problem fn c ed h y 1 1 1 i 
lowstiip "support for IhA. student 
expire soon and new ^.ource^i must 



s program center-* amunJ fel- 
t!urrent support is Jue to 



Cheiiiistry . 
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PUWSE; 

A sat feaching labsratery mgduleidfe beiny da^igiid in whieti g ygfiiry 
of indusffiailf imporfanf pmcesjeJi and af\al)/5gs are used g5 a vehicle fp pre- 
m\ h funtenia! cheffistfy typicall)' taighf In prieral chefnisfr)/ labgra- 
tery kch e^tperinient^ should help femilafize studenh wiih m% 

applied chgmiitry of eyfrent "mprkm. Each ^dyb will cQntain on infrp= 
duetof/ sectjpn in which the erinent be peffornid is diieyised in rms 
sf h ifiipDftanEi fO applied Gbfnlitr/. Msdules will sfrucfufd m to 
give ^y^nt! m Mm in the prsblem(5) rbef will gHempt fs sdve, 5r in 
the fugthods whieh the^ wilt me in reiving pfohkm . Sueh exerelie? should 
foster indipendence dnd criaHvify in fhe labgrafQfy, Modules will be de^ 
ligned such thaf students will be faqulrid fo Of^^if datg grid Wf|t§ tadl 
Ig'bsfgtpry fipom. Such fiquireitiejiH ^hggld hilp Uydent^ Ifarn \q fxpreis 
tedves clegply and \\\m aware sf [he impBrtsnce of mh Wfitten 
cDmmumeatiQn InscienHfe labsratpries, 

AUDIENCE 

the ixperbnt? will be deilgpied fsf ys? in laberafDr)/ eoyrie^ In 
chemistry for college fehmen. The expeflfnir^fs mf be u^ed fo ^upple- 
mtnt the Modern Chaniical iM^f i(Mm ht\ Ridterids which arg 
signed kfm in trsining chemical techniclsnh 

INNOVATION: ' 

Each ixperimmf \i being develspd In egllabororisn ^ith a chifnn^ 
whs wgrki m m ef applied chenisfry Jn somi imton^li the ehl^iir 
jugpilfi the ixpefifngfifsl dllignsnd provides backpund infoirrariofl tor 
i^e in the intrDductlen, However, of thi expBflfiifnfs art being 
mtM and designed by ihi CheffiindusfrysfA and In turn trlti^ud by 
liidystfigi chemiii$. 



EVALUATION: 

The expirimeiiH an being tiifid irtitiglly by indivldud stdsntj 
who v^Drk ffi lobsratory aiiiitanti in the Depgrtment pf Chimistr/^t thi 
Unlvimtf of Giergig. All Qfe bfing M\n tOQghmg 
in e^gpimfntQl ladisre sf fwenty student i im% of the i?^flfiiTtent5 
Will k mi as a port af the regular csyfii work in thi geniml cherfiis- 
try pregmm at thi Unlvtfiity, Revisions an being mdd|On thi tei^ 
pf thfie trials and an tht r§™ehdgt!ani of eonlultGnH. - ^ 

MATERIAU; 

Several nidulfs havi been tstsd in thi tiaGhing labomtBry giid 
m mt cQfupliHon , ielaw a liit af the^e m given in firfm of the ftjn- 
damgntel conespli illuitmtid by each moduli and thi appliid ^smiitfy 
used to divelep th^g eoneepH. 



Basic Cgngjpti 

(1) Thi ffiitficand ihglishsyslims 
offTiimurement, UtofliViral 
fTiesuring inltryfTiinH indudiny 
dndlytiedl balanciand vefniir 
edliperi Invalvis sevirdl unifi of 
ffif^urefTisnt ineluding fnisuririsnH 

,^^n a pbtis synthesizid m a part of 
the eKpiriment, 

(2) SomepraelicgleppliGgfiansof 
defislty measuremints, Invalves thi 
use of liverai imtrumen^- and the 

itirand pip^t. 



(3) kvBfal af the tsp twenty in^ 
dujtrlal shiffiicalsare regcfd ar 
lynthesizid vig feaetiens usid In 
industry. ThiiepaffltlsfiLQf pre= 
dyGfi are pirfofttied bj^ niithai 
Jhat llluifrgfi bath largi lealg diid 



ipdratisn^i 



Applied Chsfniilry illifltrattd 
Cpnvenlora betwien'motrl? afiJ fngliih 
lys terns that are eneountfird ifi ind^- 
frygrelllifilratd, Organbtlonof 
data and lab repprts ari strsiid*., 
linsiyi usi af handbpakrequifedi 



Meaiyrimirit! are fnfide On a numbir 
of samplii of raw iratefiab and prO- 
dycft On which dsfiJity deteftnir^dtionl 
are typically rnade in Indystrisi pro- 
duelng stid, papsfr an^3|ficultufdl 
chamie-alh 



Same sf thi proces^s 
the anadi^ing ofalyfliinum, and thi pfa- 
pgrafson af sdium phaiphflte/ Eupris 
sulfate, amfnaniufn iulhtf and iadini. 
Frinciplii af sepamtian indude pred- 
pitqtion^ c^tsllizatisn, filtratien, jub- 
limatisni andspivinfpQifSi 
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(4) Thipffi iawigndifektib- 
milry* Ab fhf gbofpHpn ef 
gati bysalii (via Amml 



(5) QuQlitqlivi Qmlpm kt the 
hQiogafi^ lulb, giid niffOggR 
illyilrals pefiodlc propiflles as 
Will 35 r(i8 tigtinjques bpiffoffn- 
IngrtHeiesfs, Aflirramsne 
iBflii of known? gr? psffontied, ttsh 
fer llii^ pffisines sf these §\mm k 

(6! Acid^iss Htfdtiam and stgndar^ 
Mpndfgba, AniKerdsere- 
qyifing hve Igboratpf^ periods . 



sf'Sm emii pbrfflacautieak 
vlabrecidufB ouflinid in ffiiU.S. 
PnJmscgpalg, Studinti sre nqgired 

mdki eglcylatiDns in \rm sf 
bslansid ndgx iqugflsni s wtll s 
pfreintpijfify efflffipls, 

(8) The ir\Mp^ of Qeld - qfufngniyfii 
hydr?}?jde ftfletisns and fhe jtoichio.y 
^try ohh reOefiem^ vig ggbflftie- 
fry, using tlii maffiod of CDnfinypuj 
mk\m, bA\ acid and tfii b§ 
ara feadtd in q slyrpfDom eglsfi- 
mkf and feial gvDiujiDh '\i deierfTiin= 

(?) ThieOfiGiphsfiquilibna, 
EatslyiissfrfLeCtailiif'iPfyple 
art illiiMyigrhiriaefign of 



Two impQrfQnf produef^ mldm t\\= 
' fraff and cgrbon dio)(idi,dfi pfoducd 

qyQntifgfiygly frOffi eQlduffi mthmm 
• Biid nitric acid. The qygntitdtive ab^ 

lOfptisfi sf eSftsn dieiidi by a isdg 

ltfr)g sborbdnt (ijsed in anesHiesia §y5- 

\m) h pirfeffned. 

An addptglion of the Schoniger Oj«y|en 
Flgsk CsrtibustiDn is ysfd, Addptid fmm 
procgdyres given by the Afriariegn 
kf kting gnd Matengb and the United 
Stgtis Phgrnigeopeisj CsnventiB.n, Amgng 
the (Hdlefigb thst may be analyzed m\ 
fibefs, plq|Hes,^esg|, foBdi, cKfiiitid, 
gnd phgrnaciuficali. 



Syhtgnqi which em typicslly analyzed 
viageid-bqsititratignafeysid. Thiy 
indudg c\\tk gcid [d flgvormg agent 
andphamidegyticgl), lithium carbengte 
(a phflf-niaceutical) and mm\ brands ef 
hainpfsy, S 

Inciydei analysBS for hydrogen perpxide 
(an Qfitl5ipticj= isdine (dn i 



sddiym f^jtriti jgnantidgfe for eygnlde 
poisDning), and potassigm lodidi (an dr>ti= 
fyngdi agent gnd ridicdfbn fgr brDnehlth 
dnd m^hm). 



Jk^mmi ripfeiehfed m the pro- 
dtJCtiDh ef gmffloniyfn nitrflti^ annmonigfri 
lulhfB, W afTimoniuffl ]n 
all thrig'ifiQnufadyrlng prseiisgj the 
entholpy if fiacfion of pdrticuldr jjg- 
t\'\kmi. These relgtfcnsl^jpi m divelpp 
ed in the friQdule, / 

I 

The tqyilibriym m^m itudiid repri^ 
ienti the eDmnercigl precKi for thi pfQ= 
du£tiefiQfflii)HQfiiiflte* Thecgmrfjifdsi 



MATEmL^ [cQntinued] 

Bgiic Csncepti 
(9) eentinged 

ethanoi dndgGetic dGjd. Thi 
fegctanh are nflyxed until equ^ 
llbriymiseitgblishad, The equ- 
libriym mij^tyre \ anslyied via seldp^.^. 
bs^i titraticns 



AppliidChgmijtry lllustfatid 

rnithsdi yigd fo dbta In high yields in 
spifg of the equilibfiuffi m ab dypji^ 
cated. 



(10) Kinetisgndtbg reactipn srder 
sf dygingpfaeeyes, The progriss 
fht reacfiani^foHewedspietrpphotO' 
niitrkally, The iffigts of gendpfrg 
tien and tefTjperQturi chgn||j-^tfre 
studied, Reaction order i| detinnm^ 
id gmphiGdily. 



Stydent? sgligt from pong four differint 
^yf^fibrsyiferns which include thi 
- mmm Mfthyleni Hue and Mala- 
chife Gnen, Cgngo Rd gnd fwg Rit^ 
dyes. The fibir dyed liiithifeaften 
niuslin ar a ygm egntaining at least 20^1, 
wool, ThNyiin^prdegy utilized is an 
gdaptgtlgn of prs^igi used In indyjtrig! 
laboratDfiei ts datbrrriine dyilj rates/ 



The Edfiimefcial processes used |p illup 
trati these csn^epfs m ^he pryueflsn 
sf citric add and lithiuffi cgrb5fit§jnd 
the stgfHnp ffjateridk uied in thl^ye- 
tionsfsodiuffi earbandte, 



m ifnportgnce gf the dy= 
bility prpdyct csnstdnt !n clmiGal 
rBQctians andtht pyrlfiEQtirtf 
prgduet?, One K^p yglyi li detir^ 
minid, Thifglatidnshipbetwiin 
K|p and the i5?periiT)intal yiild sf 
QpreduEf intudigd, Therdatisn- 
ship betM/een the of dntgningnt^ 
gnd thepurificatjoftfdsslutisn is 
studied. 



(12) Stoichis^etry, pH dependent An ^mm which illustrates the inopar^ 
mm^, m^m, ^^mSm, foncipf applied reitgfcf>. The citric 
titmtien cyrvei, and pH mitif titro^ add prepgratlan rgpri^enti g more icsno- 
tigni are studied iri an dlterngte 
mfthgd far thg pfiparatian of cltrk 
gcid, ThereqctiQnfiiixture is anal 
yied via gpH meter fitfgtion. The 
mK\%% indudeson aeflvlfy on the 

HtratiDn cyrvti for stmng and weak p[{^ purifiegfian prggediri ^ 
acidi. ' 



miggl prpciii whieh has bem prepgsed 
as g result sf residrch in applied i^tm\^.. 
The procisi, which thus for hs been demgn- 
strated onlj/ en tht laboratary sc-glei ^guld 
re^yiri less nactants gnd resyit !n a sim- 
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MATERIALS (conHnued) 

(13) Electrolysis, Faraday's 
Laws, stoich lofnetry, the gos 
igws^ gnd qeid^boie titration 
are Irivolyed in the study of the 
electrolysis of sodium chloride 
lolutlsn. 



The electrolysis efjsodlum chloride 
solution is one of tht most Important 
processes in Industrial chemistry. A- 
model of an indi^trial electrolytle 
cell can be coniir^ucted economically 
from chemical gppdratus and equipment 
available from rfie Edmund Scientific 
^ ' Company dnd local electronic shops, 

shjdents qdn perform fhe eseperiment with 
less than 5 percent errgr* 

Preliminary work hos been coniplered on four oddiHonal madyles^ 
(1) Synthesis and analysis of a detergent, (2) Env Ironmental |y IrnpBrtanf 
separations rncluding fhe removal of ^^j|fur from iron and copper ores (3) 
Q complexiometrle ritratlori, (4) The Ihemisfry behind some tomrtiercia ||y 
packaged kits uiad for fie Id analyses . The rnodules may be pu bl ished . If 
net, they may be obtolned from the project director who will make their 
availabiMty known vio □ publication In the Journal of Chemicdl Edycatbn- 



, PROBLEMS^ 

Moft likely, fhe project will not be en^/irely complete by June, 1977. 
A "no-cost' extension of the grant will be requested in which the eornpU'^ 
Hon deodlif^would be extended to December^ 1977^ During this Hme 
major #ff&rh Oidll be devoted to revisions in aftempts to meet specifications 
&f pefentJal pukiUheR. If it appeors that no publisher will be found, the 
modules will be m^de available from the project dlreeter. 
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JATlAmDlj My 1,1574' Wmim ^BiOnthl 

mm DIMCTOli Bivld A, Nflien 

IROJiCT ADDElSl! DipartKfil of taUE^ 

lex 3831 Univifiity iuttoEi 
^ • UnlviriiE^of iftoiini 

. m-imm ' . 

fUllOSii 

ifljorltjf ptjob opporEutiltlii and Ehalli!i|ii iii Ehi ehisl- 
. eil pfofiMlon in Eh« future tflll bl k the appHid anas mh ai 
Ehi iivilepnt of niw pUitici^iiid polpiri eq rpplicg vanlihing 
natufil ?w iiEtriili, iniriy productien ran|in| froi eoil convtr- 
lignie IBlsf eBnvfriionj lolutlon of ?nvireniinEil pfetliiii and 
%m the preduEEioii gf pthiti^ foodituffs. HowWir, iQit l.i, 
pTsgrai in ehaiitfy ifi dMipid priiarlly ai pfipantiQft fsr 
' iGadeaic iriduaie work and have plieed eapligsii On thiory md bilie 
princlpUii ofEin vlEh littU mmti for ipplieationi and biiic 
likfitsfy skiili'^ This pr?jH addreiifi thia need for mn elphglii 
on thfi sppliid aipeets of GhkiiEfy. lEi lii U to sipiflcanEl^ 
ineriiii thi liboratdry experElli of 3 chiilitry lajuf l£ the I A.. 
IfViL Wi fiil this will plaei ati Individual Ifi I lore fleslbU 
pOiiElon, bilng able Et) gither obEliii a ehillen|iii| Job Imidlatily 
upon pduitlon sr gs m to gfaduitf ichool. 

Spieiflcallyi Ehe pfoJiGt ilii 1) to devElop a four-yiir i*S. 
dllfee prBgrsa In Ghfiiitty and GhiilcaljechnslQiy at the Mm- 
ilty ef ^siinij l) to develop ^ranififabU tWQ-yiaf aiiodiEi 
de|fei prQirsai in chtiicai uehnglOiy at thi iivin ^mii\% eottu^ 
nity cplU|eij and 3) to develop alioGistid EatifUU in Ehi torn . 
of espfriisnti, lietufe ouEliflii, and iudiQ-vliyal iuppliiintl. 
Thi yiysilni pfojigt il inEendid ts lervg is a iodil for other 
iiiikr prO|Fffli at both thi two- and fouf=yg|r level. 

kmmm ; 

Thii pfoiran offirl an alEirnatlve EQ inygnl ieekini i pfo- 
feiiionil l,L deirei lii chsDlitfy, pirEieylarly ttioge plinnini 
£0 snEir an Induitrial chilieal envlrQAEintj Or ether afia d 
ippllld eheiiitryj tadUtel^ upsn graduatisnj or planning to ■ 
puriui efrtaln Eypei of idvanced itudy* The deftgi will offer a 
|QOd ball fer werk in'lntfifdiiGiplinafy fldds induding bio- 
chffliitry, fofinllcShEexlgplo^i geeGhiSlitry, ag wgU ai the 
* iGoaoilCi igGlDlo|lealj and liial afip of applied chiiieal activ^ 
lly. Mi typi of degree ihayid appefli Ee thdli who injoy 
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iiboricofy wfki 



vbo git lUiifiGtlon ffsi 'Vanda^dn" experienci, 



who hive ieehinl^it ability i &nd who Ukl to vori^ ttith isphiftigaUd 
in!UiBenU!l9n> llnGi £hi prolf^ if I Ml prafiaaigtiiLdigree 
prQ|fjii and miU tk dinims itindfidi iiubllihg^ by the Aie^ 
iesn Chiiieal SqeUty (ACS), padmlfi «iU b? Kill prtpired for 
idvineed study If Ihiy as shooiSi pirliEularly in applifd ifiis 
ludh aa pslynrjehiililrys fsfiftiie ebiiliEfyi er cliiiiiEfy^buiiniis 
fianiisatni, himtf the iiphaili of thi proiraiii ii to §i|fiifieint'- 
ly ifl^fiasi tbe'teGhnkil md appUtd ixpiFtiii d a peridn at thi 
Li. 



IHHOVATIOHj 

. Dur propoiad pfoirlD li Inliiidid IQ bt ciffled mi by ehlft- 
ing %m sfithi eduEatlPnal eiphaaia in tbi tfadiEidnal i-i> dtgrii 
frsi thi Ehioretical iipicEa of Gheali^ to the applied aapicta. 
TfidUiqAil littQiti M iisirili i^yiUili (ifpiCf md pbyaUai 



ahgii§!fy are 
devtloped ■ 
iEudenta 



itiliudi but all af the laboritgrlsa iri nwly 



i in ths p?Q|jfffl have § unique dppsrtuniEy to mtk with 
up-ta"diti iytjthitlG and iflalytieil equipfiint. Hueh of thi inatrii^ 
senutisn uiia has biin Qitaitiid QVir thi paiE thfe? yesFij and 
lfiqludei°8tst|-0f'tht-afE Gapibilitiia in iuch arfii la eligEfS' 
anilyticil tiplquiii liquid ehraiatu|raphy, thin layer Ghfoii- 
ta|faphyp indlpQljlif ehlfietirllltlen. Ifvsfil m induSEriaUy 
gfiintid libo,btsfy cuuriii hive bein inlJlftUd* Thiii ineludi 
eoufaii in inialytlEal Ghsfflistryi qrianie ind pfll)^er synthiatii > 
InsErpntal lanilynSi lipiritlan iithodi, and InduiErial pfebliM, 
Thi labgraEPiliS are uught by experiincid fafculty nftberSj and 
mkm GanjinteraqE on i pne-tO'sni bailai Ai part of Ihe expir- 
igenES the itudinEa use aetuil Geipany anilyticgl fflithodij tachnl^ 
cai data aheiti, pltentii and othef lltiratur* aiiOeiaEid with a 
pirtiGular pfoduGt. AEEintign i| also |ivin to fiUtid irsii iueh 
as tn|inigring, fcOnoiiGi, and mana|eiBint. Bsport wflEingf pfOblei' 
solving and thi uai sf thi litirature iviilibli is itrgiiid in all 
laboratgry Ggyriii. A spidll liiinir seflea uphaiiiil the laGlg^ 
mmk aipicta sf Eh# ipplicatign of ladefn chiiiEil teGhngloiyi 
A vital part of thii progriffl Involve! eolUbofitlon with eh®- 
leil Induitfy tu obtain input In the fori gf gxpiflftintii prgGdufiii 
, and problgjii repfeieiiEini "fill life" •aituiElani, We have sivital ■ 
Goniultanti who ire workini with ui In oni of Ehi fpllQwing mm 
(1) Devebping industfilUy feUted applifd esperlaents; (I) 01|-_ 
euising what standard Eithgda sr GSipany Inajytical fflfthodi are 
used, iupplyini issoelatld SMphi, and cheekini sEydint risulti; 
(3) Diicussifii aGtyal Ijidustrial probleis ind tMt lolutlks, ind 
iuggiitini probhas for use in advanced GDiirsei; (4) Offirlni 
plant trips j siEinarl or "ihurE egiirlii"'Dn applied ehiBlcal topkij 
and parEiclpiEini in advisory liEElngs, Induitrial fepresentitivfs 
have stroniiy gndofiid the prg|fM for itudents intifyted in cirfirl 
lii induiEriil and applied ehiiiitryi 

The prsgfiE ii presently diViloped hsi 128 iiffiiter crdiE 
hduri, with In chellSEfy and tbls Ineludgi at liast 10 Gndit 
iiouri of labQfitQry* Flftein huurs of tanyieSi fine irtij and 
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ifiiliblg. Ctfdiu obtaiDid In iubit gg^op work, iffilictidt 
ean lubltilyci for oibfri k thf pfogfoii lliifi| i ^lixiblt lyiUi 
of U |Q U c?|dft houri in p?d|ra riliEed elietiviii ilOdinti 
Sin Iptdilfle In i pirtkuli? irii q! klifilt, iilhir In Mmy 
gf in iQlifdiidpiinilf iFUi 

-Thi^ il j i^ii^qlri of ixpifiingi4n thi first twd yiifij 
iilb Hfhliif'Sii iniijrili end iniirMiiAQni ind conslderibh 
fieibiliiy in ibi Im m pm & iiudifii lo ipeeUliis In ' 
In irii of iniifiii. Stydinti in the ^t^m ibouid hive 'Wrkit^ 
ibli" jjtilU it ilii ifti? thi flrlE jeir. 

Aiih6ij|h unj bf Ehe iieu iiid ippfQie^sa ari uiini hivi 
biin prtiintid beforg in iedividuil iipiFiiinti or mtm, pur 
proirn ippfiii to bi ihi flritiJEhgf thin EQ^op proiFsn, to 
r of ft? in intigrilidi fpy? |iif p?D|^^ dElipd to aqiiilnt a. 
mim with uny of the iipeeti of chiiieil industry and appliid 
ehiilitfy. He eipiQi that |fidyitei of this prqgni ahoulS bg 

Is prfdy^ti^i la i iboil pifigd gf tin, li feuofiibly 
indipandint in thi Ubgratotyi bi able to inilyie pfobitii^ dlTllop 
litiitidif, trpybU ihoot pfpeisiiii or pefhlps inter iiUli utiigr 
mt 6? public filations. 

Hoit tve^iir lifociite di|rii prs|rais in cheilgil tighnQlQ|y 
have bian delipid to train periOnl for difigt eiplgpint upon 
gfiduaEisni Ug fell that t^ poNntial to trinlftr to a 1.1. pro-' 
grn ii|ht hi 4 dilirlbli addttignar fiatute. . Thuit i itydant 
wuld not' feel thi! he hid mtired a "Eimlnil" prQirii^ and tut 
if hi qhan|ed his educstionil objeetiiii vhili obtiinini an iiss^ 
date degree ot diiifid to return for iprg iducation after a period 
of itployiint (aay up to t^ 0% thfei y^ara) then i^yld be soie 
guirintee thli cDuid be doni with littli Or no 1q§i qI ^ridits 
ilTiidy earned i 

mmm\ ' ' f 

Varloiji iipieti of the ptDgrM in ivlluated periediGally by 
an advisory eO^lttii eoniiiting of repriiintativei frea thi chEiieal 
Induitry, projeet direetofs froi thiieMunity Goihpii project 
dlrectsfi froi'edllabQflting fouf-^ygar ichdoli, and siveril athif 
aaadgiic caniultlntSp iipiFiifnti biin| dgvilppid ire bein| / 
tistidlfirat by fiEulty snd itiidint asiistantii thin uiid in thi - 
eaytsei it both the two- and fauf-year level. In mi ciieii 
eipBfiientI will bi published in the Journal ef ChejiEal MjjatiOn i ' 
Within the devebpfflental pfried of the grint (^8 isnthi,^ July 197? - 
June m) iodificatigns and revliioni of e^perisinta ¥ill bg mk 
bised on the espffienei of (liefl, 



i; for iiuiraeniil fiilyiii, isd IS for lepifitioB utMif Olkir^ 
.apiriiQti piannid will Ii mid In ceuFiii in idfsB§id aystbuiii * 
ioduiiriil pfoblfii ind ^lymt ptbiili ehirietff isicioai 
Oouiiii hiire alio biifi di¥iiopid in ihi y|i if ihg io^utif In 
ehiilitryi' Aydio^iiuil uiiriili'hi^ bim dttiiopid lo lypplt^ 
mi cirliin spifiiintg. Am iri illdg of lUdi-tipi pfoffai 
ihoiflng gpiglrip typicil ifiiylti, diigflptldni p! ispifliinUl |it> 
ypa, ind iipli&iliofl Df m of ipr itul isi ipicifii iighn^ttii^ f 
Additiomliyi Inilfyclionil illdi-tipg pEoirni will bi di^lopid 
cover ifli tiiotrsffiilylicii Mitoda md lodarn hi^ piffofiingi 
iiqyid chrout§|riphy« 

Copto o| ill eipiriamti, cpyrii q^linii, diicfiptioy of 
iydio^viiuil uliriilij liiti of indyiiriil procidureii ind tut 
ted fififinqi boojE^UlH yiid In thi projigi ire iviliibli frol 
the p?6jict dimiof, • 

im pfAliM 1^ dmiofMi ii Itt^tisf iiiitllti m 
prd|fjaii| ha A in iery of finingii isj pifionniL Im ioprpiiiu 
hiVi biiQ ude bifviin original goili ind silting pfogfai. hfoU" 
lint nfuif stall filitid to ilt^iaii fliiliag ihi pfsgrm tay 
pi^e i problei, Ihili hivi biin ion probliu in illM|tin| to ' ' 
get iapyl froii kduitf iil gpuylltnti. Qinirilitlia iri frii^ M 
thflfi hi|,bein d^defn ovtr pfoptiitirf iitifiil.: 

Alihdy^ being deviioptd ii in inte|ritid progfii it ' 
thi iipiFiiHti ifi diii|id to It yitfoi t^ifitilf , ind fpftisii ^ 
of CQurlel biing dHilgped coyU Ii uiid to iuppliHint siiiifig 
lore triditionil eoyfiii, Tli pfobibtlttf o! otht? inititutioni 
diTiloping lepifite fsyf^af pfogfoi piTillel is sfiting pro- 
grsu ii Ipy. lAit ii hopid for li^incorpotition of loii o! e&iu 
ideal by otheri ii dptionil npirtotij conriiii or protriiii 
Olhi? cogpefating four^i; ighopli ifi diVilOpkg iltirDitiyi 
iodilii They ire Soyth Dakota ^ite Ufiivirilty (ipplitd choiitfy' 
option to cholitry iijdr), Ihitifiity of Loyell Uhiiicii tioh^ 
nolo|y itnor), tlnivefilty of fliini it Portlind^rhi! (neK ippUid 
chffliatry pfotfii ' none silttd iefdre), ind Vni?eriiiy of Xiini 
at Famingtgn (applied chaiitfy prograi ^ t^ificadom o! siit^ 
ing pfdgrai). ^foiiilty to ehiiical indyitff il deiifible byt not^ 
liiential to ineorpof at Ion of thiia Idiii^ 



mumi 

This pfyjeci vlll daveiop a seriei of espgfiientl and couiisiy 
baifd on the use of standard lethgds and industrial anilfSES, or ' 
ones whiGh riliti bisle priiieiples te indystriil proEeiiiii nil 
lithfids sf inalyalip and QtUt ipplled situations. To date wi hivi 
diVilopid 15 expfriiinti for incroductgry labors tofy gpifationii 
20 ijEperliints for quancitscivi snilyiiii 12 for Qrpnlc spthesii. 
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U m^i pfablii tiiiittiig'it thi grMi llvil in arm 
Ottsldi fif clfiiiitnf wfileh hiyt a "Mph CQntint" of cliitiiitfyi «i 
an dtyiloplng a yHH of Htiort mmi^ in i npte r of anas 
^5f M^t^. Mi mmt with hj^ ludigyiiyai continti m 
U m\i m^^^ thi hiidi of i»n<Mstry pdyiti 
itydinti OP Mlcjin^ Nhg nyit fuki uii of fhi pHncipItii 
^ pr^ctf^is and jnitimfitl iiiQciltid witli Mitry as a cafe 
disdpilfii. Tiliiyosuffi liipdylii lilt im miii M in hpyr 
ef lietiri or a lltofatary piflod ichidylid m\\ day, 

Mi M priiAlftiy it,npn>^chiniitry gradyata itydinti wtiaii 
baekpuitd In chilitfy ii iitliif Ntak.er wii] in thi pasti thg 
pfogpai lias iinri fpynd to N binificiii ta-botii u^lyiriity fieyity 
I and tiChniciapl wbc igiin i^ke yie of thi mtthcdolDgy of chinjitfy 
' In capfylng out thiir wrk in a non-eliiiiical aria, tattiir potin- 
Hal aydlinQi, wi havi riiliiid, ii non^untvifsity iciintiiti or 
tidinldani whoii wark involvii a Mgfi ehiiiitfy contint, byt 
bickgrDund is poor. 4hi aydiinei for t\\m fDSdulii ii 
iSliffiitid/ insofar as this unjyiriity Is Eoncirnid, it 
kMMitf^ gradyati ityderts pir year, jnd biiid on oyr nn- 
fimi iA% tM% mMt H mm^tUt Avifyiargi 
audiinci for thli type of ictivity ixiits at other unlviriitiiSi 
Hftieyiarly In the iind^grint aria. 

mmmi 

In giniral, chiiilltfy dlpirtgiints do not iMki in iffort to 
prdvidl "iirvici" cDyriii for non-ehifiiistry gfidyati stydents nhpsi 
Intinil in.chniiistr^ may bi very narfow - for initinea, related 
to a desin to Mki yii of a pirtjgyjar Instryitiint or analyticai 
pfocedyff. Of eouflii inoit Initryction at thi yndirgradyiti livil 
in Mitry dtparttintsi particylarly in thi iandirant CQiii|ii 
and yfilyirsitiii, 1i to non-cljiiiitry stydintSj sln^e hygh nyirtifi 
gf Itydinti tiki oni* and ppiilbly two, yiirs of chrtitry, Thi 
eoncipt itiilfi m fiil, Ii innovitlvi; pfovldlng i ipicliliiid 



and lyin liniilid "iifyici' in thi initryetlonal a^a for non- 
chiiiiitry gradyati itydinti In a varlity of nsiarch iriiii non- 
chpigai in naturii vU^II d^i howiyir, ytillii i pd imoynt of 
^hiflijitry, it itiilf ynlp. . ' ' 

An Ad^gry Cqnittii, eoniflttng of Hviril flUBbirs of 
piftomU'^i Itydinti thli prdgrai is lined it, has biin istab^ 
lii^id. Tliii cpunittii will providi ui Nith both advici ai to . 
neidi of varioyi inai and alio fiidba^k in thiir pirciptlgn of 
gyr lyociii ^ Of lick of % ai thi 'cast pay be. In idditioni as 
iich lodyii ii pfiiintidj a ^liistiofinajri ii answered by tlirsty- 
denti to ditMni If thy/ fiil a nal btnefU hii bun obtalnid 
and if lych iiidy1rfia%iiiHtl tbii^iiildi, recopiiing' tliat , 
siMfi ttell an ften-rwIl^iS will for griawti itydinli iSB iff 
not ghirtiti^ m probably hiyi a prMiltctid pyp. At thfi tiini, 
it appian that the niitif of tiklfi in hivi had for thi siriii of 
iDodyiii §1rN^ pfyintid and for^^ich not Hich ^adyiftiilng" nii 
^pripandj Indicitis that at lust thi mn offirlni of thiie modpiii 
hii riiyltid in a poiitivi iyilyition. ^ 

fHTIRlALSi 

Holt ingdyiii havi had a "i]|di-ihOi^'' biiis; books » whi^h eovir 
cirtaiii of thi iitirial prisintid In thi licturts and also have 
pfintt of I. lirgi ny*ir of thi slldii fflplqyid, hava bun pn* 
parid and printii A limited nyrtir an availabli.froiii ttii pro- 
jict difictor; wi intind to pfiiint thisi nodules again and riviii 
the hand^oyti liKtyal iMtirlil, Mlis priparad and preientid to 
dati inelydi; Pistiddi Chuiltry; yatir Chiiiiistry; Ion Seilctivi 
Electrodes; Atofiiie Abigrptign; Ctiinlstry of Surfacii; Sii Chroiato^ 
griphy; Anodic Stripping .VgUaiiitryi itandard Hethodi of Watir . 
Aria1yii|i; Liqyid ChrgHBtography; lolyent Extraction; and lntfO-= 
dyction to EiictroanaiyticarOhemiltFy. 

PBQiLEHl! 

One Bijor prgblt appiari to bi the yttir hitifopiity of 
tfe bickgrdyndi of itydinti taking thiii iDodylii. While antici- 
patid to saBi ixtint, It li cliif that the problin! is* in fact, 
simply not totally loiuble, ' In addition, thi amount of timf 
reqyired to aiiiibli a iriodyle In a pniintabli fashion his prgyin 
to bi mth gfiatir than initially anticlpatid* 

SDDlTlQiL COWENTS: 

Thli progriBi wis offirid through Colofido Hati Confifincii 
and Instltytil dyririg the Symir of 1916. Thi femat wis changid 
ilightly in that. thru fflodulii M-IQ lictyris, hi lab peripdil 
wen offerid iicf wiik for a tmmi period. A fii was chargid 
and althoyih attindanct was not ai Urgi ai hopid fori this itiithgd 
of offiring dyfing the lyiiar In a Continuing Edycatlon concept 
is riiionibli Stydtnt response hai ginirally biin very fiysrabii; 
labi in partiGylar have proven to bi of griat biniflt, 
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mmi\ , ' 

The A^ricln ChiilGii SeeUtf will dtvilop i mill for ^ 
diiipin|j gfodueingj iviluitliig, ptkitlni, and dliEributing 
dniiing idycitbn DiEifldls [hat ifg ixtinilygly luppIiMnEid tfilh 
EDi^uttf ind ludlovlsial Eiehnlquii, ^ntinuini idueitlDn mm% 
will hi prsdueid in this prgjlCE ^h&E will be auliible for iilf= - 
picid usi by individuals ^ b§ vill ig fsf ifsiip iiii, O^i^liti 
dseuDiinUtion will be midi iviihbli Iq asslgt gthir iqelitiii 
in InidiEini glillBr pre|fiM. 

The course iitiriali will lid in the eDnlinuin| iducaiion 
of practicing eheidgEi and cheilcal englniiri whs» fgr a VirigEy 
sf fiiiOni, find Ehi aiofe CDnvgntionil ledgi of iducatiori iMeeQ§= 
libh er inCDnviniinE, The poUntial audiinee indudgs the aipri 
thin IOff,000 ffidfeirg of the AG3 as well ai thpie chiilstif chgiicil 
inilneirsi and chti^eil Uehnicians wlio are not misberi ef the 
Segliiy, Thoi§ Diffibgri ef ilstir idcleEiis whs tflU bindiE fren 
the doeuutntatlon aad sefttfirg pfeducgd by Prsjfct OEDi m. U 
eoniidirid Indirect binefldirigi el thi projiGE, Studinti in 
Mfiy isadeiiG inatitutlons gheyid also bessie indirect bineflci- 
Ifiii. 

INNDyATION; 

Thii projgeE has two features which MhmXim il frofi 
existlni sodes of conElnyini eduGatien* The first is thi dgliviry 
lystii—either by cpiputir or by a i^lf-paced audlgvisual divici, 
Coursii produced by Project CEOS will usg cs^ilEiri M deliver 
iniETUeEisn in the areii of dlta inilysis mi intefpretaEifef ex= 
periffleflUl dgsigni and lyntheiii* yrl^tin aedli tftU bi uiid fgr 



liBiraUnfomiUoa, md ihi uiir will U eo^kif tirii- 
Raj oaly let the im^n mim of lb coyfii, Csufaiwin 
win hi aviliibli UirQu^i I eewiKiil QO^utef Biarark, with ACS 
n Ihi disWhuts? irtic luiheriigi indlviiyai to the pioi^iig 
Thi iudloiljiuil will be laid for tepiei la km ir^hiy, 
fiBiiatiQiii iDd fiifwill. lantribuji ts iht iffldefsiafidtai of cod- 
m^f Al ©y %m^im% i^m loaiign, tti user ef ^tht iilf* 
^pieid ^udiovisuil ^iviee^M i^^? i/itop^ffiK/wdle B^aiei whidi 
fiquifts ifP ipgelil tfiiaini for gpiratioa-cffi stuiy thi iQurii 
Mtiriili mi mmi thi pp IQ I iueh greatiF iiUat yiin U 



Th« iieofid mi\m inim ii imi In rti divilepiial 
prgeidufl, m m fiquliis dast ^ifitioQ ^ thfi psJtcE 
ijiff,jfhieh eeofdlafliii, jMaiaferij ttd fivliwf^ill ispieti" 
of pfotoisfl ffgi tepje ulietieti thfmi|h fiey iiitkfi thi 
authQif, sha ditiriDei chs adiatifie mim ind pgdipiicil ip- 
preich flf ^hi gatirlili ind Ehi^pfsductiga mmi, diiip 
Ehi ■esipuUf pRifai er ludiovliyil matefl^ ihrougi vhieh 
^ Ihs iuEhsr's Ideas i^idi the uief. ftlAeihod of eourii pfi^ 
paritidn^ lUhau^ idMalKfiUvilj eoaplex, lUgifi'tbs iseiia * 
EP itlict ipieialisEsVthi Mihtit cilibir ^prdiiis bI loea- 
Eiofli ind te rttiia ilihi ^oni^i mt the quality ef the prsduet. 

li ll fj^ieiil that the mmi mimi mkt Pfsjict 
will be ef gxcelliaE idueitiOflil quality, thit ihiy yiil bi 
diiiygred to thi uiirs la m iffident^aad^eoaviBiint mmh that 
thi iilf-picini capibiUtlii will aliw usira of widily diffirini 
hadkiTfliindi to find ta uaifuL If, ai m thii leM ' 

q£ preduetioR alse pfgyfi eeongilcilly ylibie, thisi iidia-au|- 
Kfltid cauriii wiil bi Mde part of thi ACS eontinuiai duEitiBQ 
prepii, |e bi nviiid isd t^m.M in" line with future niids of 
thi pFefisiloft, 

IVALUATION; 

Iviluitiani viU caniilt pre- ind poit-cQurie teitij / 
quiiEionnalnij and pirienll latifvliWi, Ihi coufiil will be mlu^ 
lEid by in autiidi sgntfactef ^ with full doeiteatiEiQn df thi cl^ 
Wtincis under which thi eouriii i/ire IfliffinEidi ttisufig 
of klmini aehiiVid, and aiiisgMat of itudeat iiEiifietiQnj io 
that other iQelitigs ny know undir what pariiitiri siiikr prs^ 
pais ^in bi ij^ictid to lucciid, 



H&TgRlAlJl -| y 

* Ten epufses will be ]^dueed— five will be augaentil' by 
^i^oviflyAl ^echniqiss and five will be sompuCer-sugsenCod. thy 
tit*t esy»s»^"ipee£r5Bieric Zdentificacldn of Ofganie Ce^gyndsi" 
VTictaa bj R.H^ SilvvfsCein md Tr Msrrill and "pngraaKd by 
er^B ef the thtivafalEy of Raa8'&8--ia b«lni.^Ield-tested In early 
1977. QUiar topics inelude Liquid ^foi^tography , '-Scale^up lot 
diaMici»" ''SEatiatics for gi^eciisneal Dyilgn," and --ToxiEOlQgy 
for QieaiaEa^" Iheae courses i^t^ll be f ield^t^sEtd, as part of the 

_ * ■ ' - '^ \ ^ 

The severe dlffieulEies encouneersd so far havg 

b«sil siUi&s tratlpye . Scheduling' conferences with the aaey groups 
Invelvcd vlEh Ehe production^ setting \£p Ehe administFatlve app^ra 
tiiS, ^valoping agreements acceptable to all grOMps Invslved In 
tha pfpparatlon of each course-^^ these have all consumed tlAs in a 
achaduls that vaa designed to be cighE, The use of ssdla which 
an ifflfaalllar to the authors smmm E& be an Im^rEant reason tor 
fcha dlffiQulty in taalntalnlng production ichedujpg. 



ADDITIONAL COtttffiNTS i 

Topic selection and eoBputer network seleccioh are the 
subjecEs of aeparate reports. ^Infermatlen en these, or any other 
phase of the project » ii avaiWfilg froin the Prsjret Director- 
Also, scpe new techniques are being deveioped for pifoducing 
visual materials* 
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III 

Hie davelppiofint of i QOffipetin€y hmi inodular 
laboritofy ijcpfiiiiintal ten dialing with thi 
ipthiiie ind ghaiietifiiitiQn $£ polynnri^ TU§ li 
intiN^ lo train eeiintiits uid gnglneiri in the lab^ 
§ritory iipeati of polpiri, fhil li in irii in which 
aUtivily fiw igadiniia institutions praiantly offir 
mm offerings, and there ii rilitivily littli writtin 
prln§ipill^ §s introductory initruetiQnal Mta^Uli 
although a diionitritid niid ixistl^ Eich'iodular 
isparisint Vill b§ lytonoinoui, qontiininf thi nioissiry 
infgfiition fdr thi §tudint tQ hivi' i mprihenslVi 
Uftdif standing of thi purposi, fflithodology, and 
i^fiientatlon involvgd in iich axerclze. 

mtimit 

Tha Qourii vill be dlfectid tQwird -iinior undgr- 
graduitt^ and/or first yiar graduiti itudintl in laiinci 
and ingiassring, and also will sarvi is an iMtiniion 
course for thcsa who havi tiriinitad thiir idyqatlon at 
thi bachelor's digrii liviL Ai i by-produdt of thii 
pfOffifii, a nuniier of thi ixpiriimnts could also bi * 
iasily ineerporated into advaneid organio chamistry 
ind/or physical chiniiitry eqursei it theie liveli. 

IKNOVATIONt 

^ fhari vill bi II competency biied podulir expire 
imm. Each experiiiiental unit will bi iilf-contilhid 
and indivlduililid/ Thisi iodulis will ^ncoipiii 
polyiser laboratory tichniquie. Educitidnil niatarial of 
thii hituri has not bun priyiously availabli, The 
isajQF diviiions of thi rnoblii will bg pririguiiitii/ 
luggiitid rildinf, objictivesi lubitantiva ititi^nt, , 



ixpiriMtil @bjio|iviif«|afety lUtalgntf i^afiki &i 
dhkisili, pfoOiduifif Qotilf iiH 
ijcteniiin oplionir and riferfnsfli ^gsal will bi b 
iiki imlngful polyii^ ypfliinli mUm i till 
ffap whidh will fit kto i it^a^ prit labmv 
tofy^^rlodi Afi inafiiii&f diiiii to^ 
sgitnoi 1& ididfflid iitgtituttoni ii ^li^t^. Mi tta 
ivallalllily qf tMg Ditiriil in m eiiiiy uiibiir 
joon^a fan ihould suki fof mn m&s toodptucii 

EVHOATIQIi 

tbiri m% 1§ partioipa&tg in an iiltlil %m%j tfl 
datfi^ae i^t iipirtainti iMd bi iaqluded in neh 
a OQUrii ^ 12 tm igadiMo iyii^tioBi ud piiii&eiy 
taaohiii| ^lym mtmi u& I Um polysii^-iiiatid 
industrial m%m^. a iddltion u '&m 1§ iadiiiduilif 
riguift tmi for prilijiinify iodullf iateilaii win 
sent to otbfifi ifidinains intfsit is tbi iattfiilii k 
all I tha poup ooqrliid Ii ladiviAiilii ^^i^il^ 
of wh^ fiqueitfid reaiifa thi ffiduly HtifUiii uA 
.uiliiifi m biifif ladi to tiMi Hi; vUl bi lAid ^ 
er ItlgaUy f sview and pnsat m th« folloiiiii aipi§ti 
of laoh idaulii (11 ssatinf the gtsted dbjeoti?ii lad 
goals and (2) liQidveiaints oq the uprUi&tAl pioG^ei 
within the gtated ejEperiientftl ti» ifi hm 

£S8€lf it is hoped ^y will miUie tiie jodulli with 
thglr own itudinta and provide feedbicki Other poiiiUi 
partioipantg ire, welc^ to sMustcite with uii Hi 
Polyteghhle will tilt ind ut^iii thiii:iyiiiii|lf . U m 
course - Lal^ritsiy Hethodi in^l^ dniilry, 
Eiviral of tba lodular qouriii^ill be tfUliiid in the 
gourgi ' Advanced Labdlatoiy fedhnipli ffid is pei^le 
extiniion itort gym OQUfiig, .lemil of the lodufei 
will M oonsidand for iBoarporitioi into othii orfiAla 
and ^ysloal ahuiitry ^gii. 



Tt^ nioduiel will k Bade available in thi t§m 

1 piekigg eontalning the 11 expirijftgntg^ Coniideration 
will bi given ta t^ publieitlon of thige utiiiili, 

FROBLIMii 

ki iiportiAt irii will be the |ublioati^ digt^ibtt^ 
tion ind availability Of these usitJi Modylil divaldpil 
will bi iutaiittid .for diitrlbutign teugh EMI 10^ 
citlonii Hodyieg for Hattriali i§ie&€| aid ^InMllnfii 
Fubliqity hai biin ind'^will goitinui to bi gl^ vU 
ACS and SFl prelintatlQni and publioltlons^ ag wsU lg 
othir gpeolal g^gli, Diiieiinition and aveiliKllty 
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pTQ^lM tri.ll ^ln tfiloring All of aodulfifl to fit 
witbifi tkm m^tmd thfM hour labatatory paried , 

Fe&Jnaary 1977 
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WftJKT TITLl! mmi mm and TECHNOlOOy 

mjECT mitim mm i. mm\ 

mm ADDRESS; Shgol of Cfiefflistry - 

SiergU Initityti of Technology 



PURPOSE: 



TMi pfpjict it to dfvilop griduati livil idycational pfograms in 
ce sdinci and tichnology craning saviril tridltlonil dtielpHnapy 
boundarlii pfDVldlfig both cpyri! work and libofitory a^irlinei ii) lyp- 
fi£i chimlitf'y, iurf«i ptiyslcs and lurfica technalsgy, Oni ebjtctlvi 
of tbi prQgraffi Is to dtvilop tfit appfoprlata graduatl livil coyriii and 
dtstin a labgritory mm cantalnlng wdiffi lupfaei leiifici oHintid ix- 



AUGIEtKE: 

The progrp 1| to pravlde an oppoftunlty 
itudiiiti In cWitpy, physlci or gnginaering to specfaliii In a cyffintly 
lipsftant Inttrdisclpllnary aria. The program U iaslgntd to pemilt thi 
stydent to completi all thi fiqiiifMts for a ntaitifs dty ii in Ms 
mm fiild yat to takf sufflclintly ttorougti cpra of coufsii Inclyding a 
full iuiifr)of laboratory cQune In surface scienCi and tachnglogy. 

iNNQyATIONi " 

Thi pro^tet 1| to diiigfi both lictyra and laboratory CQursii In ly'r- 
fact sciencaiand ticfinology,. Althoygii the lactyre mm are Iprtant, 
»e placed partlcylar ifuportanci on i niw eoyni entjtjfd lyrfaca 
Icisnci Ubopatory. This coufsi ii scfiidylid only in thi lyiifr qyartir 
and a stydant obtains 9 quarter hoyfi of crtdit. 

this coursa changei in ditiil with the particylar facylty 
Irivglvid and ttii intereiti af the students, It ii hiiicilly fidi up of 
aiigntUliy S to 10 ei^paHiants in ^yrfaca ohifiiiitry, physici or tach- 
fiology. Thasi axpiriRiants art carried gut ynder the direct sypafvision 
of a facylty mb^t uHng mmth ingtwntatisn, Each axpiriinint laits 
about m waife and inclyto approxtatily three hsuri of lactyre tlia and 
iightaen^ hours of laboratory t\m, Ik format of ihh hbmim am 
probably chihgi in the fyturi [m Coptnts), 

EVALUAflON: 

No fgrfflil method of evalyation of the prograiii has been irfinfid. 
Ihg facylty Invalvid In the progrini m ill national rieBgnlzed ixparts 
in vartoys iiptcti of lyrfaci sciince and tichnglogy and thiy have di^ 
ytloptd indlyliuiliy or In collabordtiDn i^ith gthtrs thi coyr§ei and 



nm\mU In th« pregrmi. Hi fii) m prsgrmi, ii fir ii Wi divilop. 
mi of liyineed ustiHils H mm^t m%i tki far N judged i iy«isi 
llnei both coyriii and Iibflrilofji ixpiHiMnti In lyj-fiEi kiiMe iad Tich- 
nslaiy biin diVilDpid, 

Of mH i\mt mtm H tlif lueeiii and ceiistfyctian of thi gpid- 
uiti pregrffl in 3urficf kUm and Tertmlogy, Thi nyrtaf of itudtnti 
who hivi fieilvid Mm imm In tlit pragfiii now stindi it fl^^i and i 
fiumbir havi daiplitid ill thi r^uifpfinti for li^m. A totil of 
twilvi studinti hiYi goinplitid tht Iibofitory^coursfi i*lli nch of thi 
liclyri coyriii his had ihroljimnt of frani flvi to Im^^m itydgnti 
Moh llii thtjf hfivi bftn offtfid, 



COWIENTS! 
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m II currantly iitibllihid r^yirii i stildint tiki'50 
quirtiF hayri of cQUfii work inclydlng it liiit 31 ^uartif hoyp^ in thi 
Itudents njor field. A itydint itarting in thi fall qyirtir cifi » 
pliti ill of thi faqyiriiiinti ind rmin i Mutiri i^m In Om^, 
tMu] Efigiflfiring or Physici at thi tnd of a iynner prtor* This pro* 
grail Ii an icidgBlcilly difficult Ofll, Thi studniti who hivt thui fir 
caoiplit^ thi pragrii!! hiVi blin anonf 4hi biit stydints cyrftfitly mM 
In thiif depiFtunts, Sinci thiii itudtnts liive usually rifluirri fininciil 
lypport, thiy hivi bien tiacMnf iiiiitanti carrying i full tMChing load 
ai Will 11 an extra ^eavy icidiiiiic load, 

Thi pribliiii inea^tar is that the nurti^^ of itydinti capabla of 
eoispleting tht pfagrani Is too sfiiill to Justify the cost of affiring thi 
laboratory each lyner, Thifi are a nyibif of itudenti who havi ixpresiid 
intiJ^iit in tht progriiii ind havi taken all ar Blast of thi Itctufi coursii 
but who filt they could not afford thi tinia or tpnie of taking the 
ipiP liboratory, Consiquifitly, wi fill the only wiy we can maintilfi the 
SIT pfogram ai an optiofi for our stydenti is to ristructyre the laboratory 
in ordir that it can be takin dyring tha acadiilc yiar. Thii would precludi 
thi pQiiibillty af in indlvidyal caflpliting the Hi prograifi in 12 months but 
would at least kiip the option alivf. Hi have not dieidid ixaetly how we 
will handli this new labofitpry byt it would probably bi affirid ai lip^ 
arati 3 quartir hour courias rathir than oyr prisint single I quartir hour 
QOurie. 
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PROJECT AOiESS: tWstry Gepirt^nt 
^ UnWenit^ of IddtiQ • 

Moscow, Idiilio KM] 

(m) m4m 

"depdrfff^fits which ar^ a!iiierf|^ wiili iiiproveiiient^ in their 
yfideffjradiiatfi courses dful i/iinncjlyiii. 

WDIEilCE: 

TwQ=pr cols^^ye^i liberal ^ti cnllEges, technical 
institute^, and unWirjUiOj hdvn iiijdf' use of thi^ '^of^ico. 
AlthQyqh mU colkijes with hrijs prgble^is niiqht he 
cunsitefed pfitiie appiiynts tht rlient'^ o^t^ifi fiave 
incliuled ii^titutions of o^5od r^piitati^fi with ^ Uronr] 
desire to beioiiip hettpr. '\k hmM^^t th^t the 
coiisyUafit'5 forml reco^iefiddtions will yo to tli^^ admini^ 
t^'tions ''jell fii) the deparEfiiC^nt-s .jppdpjiiily inhibit'^ 
apuliCdtiDfis fron thu^e who lack eonfidPiice ifi what th^y 
are already dQinri = 

i 

in appi'cipritiCO ^it'-iation:; cunsiiltdnt'^ iiiay e!iroura?;e 
ngw, (mim prvfmL. \M visitdtiufi'; inoro of ton attPpt 
to brif!(] beripfit^. frim fmw t!x|ieriunct' elsewhfir^?, fhe 
consyUdfits monl) d^e a^ked to holp witfi hydgei 
ps*oblim& ml Wii draw pn adinini'^tfativfj pfictices which 
have proved 'lucceisfyl in other schools, Soiiie of the 
cofisyitanti \\m byilt Qutstandiny repytation^ a^ 
effective teacheri of c^sinistry* otners liro expert in 
newi^r tuchnique^ ^ucti LOfflpyter^a^siUi^d iiiUrudion 
and vi'iuai ald^, They attDirpt ti) wM tlu? noed^ (if thn 
ifistitutlgii^ a5 tfifiy rticopize liidindual fieod^, 



EMLUATlOfl; 

, Wo pd ^ay to evalyati visits has bQ§n devisBd, The 
forml riport of the consultant to the institution 
cDiifidential, aiid in early years a qyeUionnaire to insti= , 
tutigns failed t^ bring fm ill an estifiiate of benefits 
gainid frotn tfie vUit. pyite often cheni^try dEpartfiient 
hiadi mi a note spontiniously to thank m for bliisings 
FECeiv^d, Recently in idnini titration called to credit 
C^S for an mm] financial gain. The consultint in IhM 
cm had given inspira^tion pjus syggestions for innovative 
pfpgfdiii^ i^hich had led to A m\] sypportiny grants frofii 
industry, tespaper publicity mmi the interest of a 
bonefactQr who visited tho depaftiiient and gave thefii 
$^50,000 to carry on the kd\ then ^ub[.eqyently left a 
bequeU of $2^500,000. [M all visitations ha^e brought 
such a larp fiiianciil returfij 'byt iiiany have been judged 
sycce^sfui by the cliiiitL) 

The C]S cjsyltdfits in pneral dp mi dBvelop merials 
spBcifically intended for the institytions visited, but we 
attC'iiipt to kDfip them^biipplied with niaterials which niigbt 
pfovo u^efyL e,g,; the reports assembled by teearch 
Corporation fnllowiny their cDnferences for new dipartnient 
chairii^en, 

In yenoral consyitants havo been well foccived, and anly 
iii a few ca5€^ mm^ dozens of visitations have we become' 
aware of awkardfiesses with faculty or adiiilnlstratipn 
re^ylting frofii a report. 'M the cyrrent budcjet tilhtnes^ 
raiiy departiiiefits are askiny for iiiore help with the cpnsyltant 
travel coit^ than in ti^l paU, It is our convictjon ttet 
m inyestiiient by the institutiofi H desirable, byt we have 
nyt iMYmi applications ffOiii institutions iinable to pay 
travel costs, believe that mst institutions could 
derive befioflts fro:f! a visitation, M fnany who could. ■. 
benefit nioit are not willing to W]k a critical rpview of 
what they have teen doing, 

Fetiruar) 15?? 
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Ind ufilvar^Uio often pfcGludo purdi^^-^ iiiartj expensive Uborr 
' Eery ipuctfoscapif; and cJirofTiat-Opaphi^ inHEfuniOrit^ nofnially foutid 
in Mjof univiireltlegj their .ilydGnt? lack triiinlng In opmim ot 
Xk-in immm'u. In thiij projuct a pfatotypy ^pyctryBddpU 1pH= 
'pEitdFy wi3 tg be constF^cEd in ^ .^t^{vvgn Evpu triick yhieh will 
mm im campus Eo eifflpuH for om to twirw^^ek vtsiti ^mit 
ftjf these studunts eKpcFience In operating tkn imttm&nt^-. 'M 
ttEjSta of upkeep, ifopiir, and FepUc«jm::nt arc to tiG shared M 
sehotjU which ary part ^tM projyct. 11iu3 for lejii ^lian ene= 
fQurth the u^ual eoat a i^diool which iii part of thi^ eooparatlvii 
yentufe shauld be able to provide thqir students vUh Udj-m 
tmpafkmc with thase inStruMt^ and upi;r3dG thylr llboratery 
tjXper Lunee * 

AlfDWEl 

Thti liiStruniiint^ paiikapd into mW laboratory m 
cjijaiped to onfUh th6 undargradu^tti ehpistry prograni in Ehu eyf= 
ricula gf culleges and unLvtjrsUiijs,- Id Btuuynts who Eska Chaii= 
isiry in urn t\m three hiindryd waller colleies and univefsi- 
Eic§ serve as potQntiil ugiifs of siniliaf laboritofius, In p^ftie= 
uUf this laboratory has t^ifeulatad^asatii.; thirbjeii mlmU in 
Afkapas and Kansas En pruVidy in^itfuiiiiint^ for dxporifjontii by ^iffla 
500 undcr|faduat() dieniiiitry mkm, Bacauiiu this (^roji^iit iiecfns 
ty be 3 success other ybOperatlvD viintyrcB by other Chem^try 
Dep^rtPint^ m sugpiited, Qthfir area^ of eduditleri/iilch U 
Physies or iiolpgyj ihould eonsidcf di^vdypKnt of ilftibir fnobile 
labflratufieti. r^: 

• ^Ls pfnject hiJ] round noluLinns to four ilifilcuU ^prob-ldni 
aryas. Flrstj tht^ Uhoratury Lnsffucturn at lt\M coopefiMni^ 
ichooh Wit; (i) incorporatti uliC of the labdratyry iwirth 
leefning pfocess on a sliding tAm ^calii nnce tho truek clnngt 



I ' ■ 

k phyaiciily preaeni en but m cifipuo ic I Uis@i (b) Alter 
nornlal achaiulea by first pfelectuflni on the pifEUuUr ipBetra^ 
mfic teehnipa ind then Mitiui the tlae pafiod when the 
tFuek=libaritQry is pmmt as effkigncly ii pMilblej ind (c) 
Mkm th^ ovefall effeetivenefis of the poject in tgichlni 
Bp^Qtrpieaple-tiehBlqueii Siegnd, in qrdif £o gperiEi t^m 
instriflBentSj i truak4iboritS7 hi! been ssatMtid uhli elB 
fflaititiifl a filitiVBly CQmUnt teapefiture nei? 74^, winter mi 
gunper. Third, lathods hivi besfi divilsped to iirvice insEnisatl 
that iilfunctipn, ind to Einiiise ndn^spintlni tlae due to 
rcpiifgi FsurtM pI^R ^VQlvlng to mtkm flBaaeing^flie pr9- 
jget In the fyture. (Funds iuit be found iDf flat QQly nrfial 
aarviegj but repUcaaent ol ngn-repliribk instrkSBlnti aa selli) 
Unless new and urifpreSiin prgblaas srln thiae islutfana ta 
these pFdbleil pein thit Larger tmkm of atudentl ^an fecilve 
better UbofaEdfy injtniGtipn in talatry at im thin one- 
fourth the usual iKpenditurE. At thia point in the prajiet 
theiQ aoluEiqna iceia to be Warklng effeGtlvgly. 

FlMnfiial egnaidentlKii eoupkd with educitloail benefits 
are toinf the baaii for the iuceMgwQr failure Qt this projicti 
The thlrtegn schools whldi are p5rtkipanl§ In thi pfgJficE will 
be iokid to bagiri ts pay for^ the expinles of tha labQntory 
beginning in the fourth year. If the binifits to thi iEudeiitS flf 
these aehodli ire high enough and the coica tg the iehsgU l» 
enough ths idbil iabaritary will Gontinug to funetien. klm^ 
nativity If ioat iehoala begin to dr^ gut of the projsct lyan 
thou^ they still einnot buy thiis instrunenta thalE bu^el 
fundij then the ptojict will hive flllid, In order tg it^ll£g 
needfld Ehan|es befgfe thi fourth yeirp iValuition cgnfiieDey 
arg held iigh yiir. At Ehgie Goitoneii an gyEildi ladapsndeat 
pafiel of three mbm with yidi expef litiee' in eheiicil 
tim la Gonvenid to lilten to repprti given by the cogpiriCiflg 
gr:hggis and suggiSt altarnitive pr^idufiSi Bli ™lt8 d thlsl 
eviluatlsfls will be yldsly elreuUtid to a^ifitry Dipir^nti it 
the end of the third yeir of the project, iarlisr pnliaipiry ^ 
reparti are avilUble ffos thi pfajeet dirgeCoT, ' " 

HAIRIAI^^' ' 
At the end of the third yiif of, the proj^et (Miy, l97i) i 
hoekUt whieh deiGrlhei the projeGt, thg prpbl^P and their agiu- 
tionij and suiieationa-for other siiilar Goopiritive prsjieti 
will be prepared and sailed to ill Ghaiatfy Depiftiests dl 
saail eollegaa and unlVefaitieS In the United StiteSi Othari 
lay obtain a copy frgis the Direetor, Mml auaaary pipiri VtU 
h iluliiltted for pubUcltlOn to the Jognal gf Chglcil Ito*" 
tiofii 
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tti ml ii|nlfieiiit iapget pf problaa aoIuElen dyfln^ the 
iim yeir inyplyed ■nElelpation of puibh prebleffli j ind uiolding 
■ priViBil^^i leimfgi Mm thi prDbleas oeeurridl For esanipie, one 
■Ighl iMiini tht the U bora Cory tfould not be big enQy|h to icq Dm- 

fietortiy ufidsr ths sxpeGEed widg enviraraienNl variations j ind 
thit ihfl iminaanti would be inopErsblG often due to mlimtlm, 

i 

To leivi Ehs spiee probl^^ fou^ of Ihe IniCmnEi wore ragunted 
in fffiDveibU diivefli Id iht Eheyirg rgiDved froffl.tha truyk and 
UksB Ee the mull taistry UbDratory o! the coopsfaUni sehDol 
for spsriEldfl thira. Thus, these fguf inslruienEs can be effye lively 
jpieid*in thi iibOFilsry far iffUient nudent use, The remaining 

ImtryainU ire periBifigntly fDoyntBd in the trud and usually 
mi bj one m two llydinCi it a tim, Tho §piee in the truck li 
Idiquitii 

In ofdif Eg bfi luri thit ehinpa ii the waithar would not eau^o 
iaitnsiEiDl BlfuBalianj i cirefylly Gontfolld trud dnvirdnnient 
is saiintiiU Te lecspllih thiSj i four M\ layer of insulation 
ttii built into the feisfsfead floof, cellin|, and villi. 
giralyl deilgn jnd hgl^ imuUtign IB credite d aa e isjorTiTEor 
ln_Min£ilBlBg iueeiiifal opfitlon of the nuQlgir iignetle reso- 
Bi9£6 spftctrgBBter,) A~p^ggiggtat on the air eondiUaner^teT 
MlQUIns'tfiipefatae mmL hnhtt^ an ylGetrlcal pqWQf gdMr 
iter prwidy ildztridty durliii txml of the truck lo thit the 
t^j^fituri U kept cgqSEiiit at ell tlieii 

IistnBents ¥iU fsll free tisy to tiia no matter what ia donQ, 
iod dflipiti bullt'in ruggednBsi by tho SiniillcEurGr» To alnifflUQ 
iMtfiaiBt "dflWB^tiii-' this probki had Eo,be eolved. Cdreful 
inilyiii ih^ed Ehit as lueh is thfee-fggrtha d instrulent fflilfune/ 
tloii Is i fiiult Bf Erlviil prabless: a circuit board hii Jirred 
logiB, Eha spefit&f doafl net undifgtsnd the way in whleh thd Ina^ru- 
iBDt fimctipnap the pEopar button hai not been pushed^ ete, Tq 
illivijti thue troubles^ i mmt worbhop m convened to teieh 
pariauffii it Ehi soepenting sEho^ls not snly to opera theOD 
piftkuUr initi™nEi properly^ but hnw to mmt trivial prob- ' 
lill, ind loeiti rial laifunetldnai In thii wy^ nmt problems can 
bs cgffaeted eg Ihe spet by the cdprdlnatDrs gf the cegperfltiiig 
ichooli, Othir problaiSj Bieitly eleetronic in naEunj^ m yorreEttid 
1^ ptnciail trilned in cleetrenlel ini aanufactufer rcpresentativyi, 
vhsn seEiBsary. 

fte heavy Mgnat of the tiuclBSf sHgnetic resmianct] spoycrnsctLir 
m chilnid dam lo thit ihaild a triffid iccidint tjecyt, pyfsonndl 
vlii liot be injufad by i heivy flying objeet, 



Fryqucnt failure of lHg fiUniant on the mu ipoGtrgm^tQr f Dreed 
the director to Elnd a way to provide ihop-fashioned rcplacemynts 
aC almgst mj^;liiiblG zmt, 

■'h tew bar was mi iaitklly to the truck driver's pgrionil 
sir SQ that tranipgrtatign for retufning h.mnm im^mmm and 
readily aviilible. This practice was ahandonud dua to sqvofbI near 
seriQUS acGidyfite* 



to the mk was Um sonipiQEcd a per?ietcnt low fffcjUi 



uendy 



3iMwivG m noted in evory miim of Ehc niieliiir niagnetie ipestro" 
inotor, and ¥03 trieod to a pn^ly rocking motion of the truck on 
its^Bprinp. Thla waa mmM by m qI four Jack-stands under 
the flgor of m truck, !j 



A full repqrt of the letiv 
Efoni the DlruEtOfi 



:3 of tho fifpt par is avsilable 



Fibruery, Wll 



40 



Pic-. M.{jr; SED M= :04'- A 1 t^mt ^Mi 'J^ 
Fro LiCi; Ti! i^: A jHUV Ui J MM:' IHl^.; C;; liUli.:' 



4 



5Cc;-'7 •u!if;io:i Siid :r;.qrji!.s a:tl to ;r..vli'^ 
D'thi ;•' Cor 'is .'Miirvidi.ii of :;ih:: ii;fo^^:atioh 

'.t i lD^ Hfv friniiiiiii: ri;tJv/lo^l;e lO 'd! ^aqLlrGfiitiiit:; 

olop d^-Cl^iOii ni--crini;^'; ■ :or iidtSMa!:^ for 
ami ■ 'j 



i!atgridls: The prtory prgduct of the projict: was an ix= 
tensive bibiiogr-iphy of iiEterials in thi mn of cumputir^ 
^nd society and compiutir irn|;^cti This bibliography is 
GuiTrintly iviilable on iiiiorofiche fm IM prinelp^U in- 
ver^tigatQfS and ii being considlred as a speeial publication 
of tb^ Association foi Cofriputing Minery (ACM), The 
mtm deaeiiptions irid otlier iMterials conBider^d in the 
prQject m re ported in a [a per which h currently aviil- 
able froni the principal investigators and has ^ein 
dttid for publiE^ation, 



hiMm; H significdnt current difficulty with thi oo!ii= 
P'jttr inifiaei on sDciety courie fDllo^a ffoin a iimtupity 
of I'bi Biibject ari^. h great deal of risiirch and a great 
deal of cofieeptual devilopinent rsn^iri te bi te, A gene^ 
rally aQcepted taxonomy is required befere quf knowlidgi 
m hi DfgaiiiLed into a usiful forftii Further^ we mid 
riich ii^rt efi.pifical evidinei Goncirning actuMl effigts of 
the implertientition of computif sptifiiij We need both niefi 
rifined nodaU whiob deBcribo and allo^^be prfdictien of 
the impact of cQfT.putef ^^tm anci we nped niw tooli and 
technif|ie^ dealing with the ptoblBiiis of;inipdct. Perhaps _ 
[isjst impartantly, n|§d a fr^Diwcrk Of a niiGhinlSiii by ^ 
which the ro^ult:; of the mm^\ and devglopnint can be 
applied in a rnganingfyl way to the ifnplffiientation of coiii- 



nddiUon!]! ^:Oii!ent§; This proiect was completed, with 
the fiml report subritted Juno 30, 1976. 



Au'ieii::ei The ;-roi'^ t was pii^i^fiiy irOQt^d to college 
inv rii- torii ;yS!rir;r| Infointition o: Cin;i;^ tJi unci 0: Gi^'.y 
.in! ii}"\:JM im'it i-gLiii;:;^ Secondarily the projeut: 
JeV'jk,-: nvit-ri.il mhl '0 liigh ■::hLul t-jd.herSj anJ tbn 
:i!bli?Si' bri", ^^hu hjl an ifiD reiil in 'hie ire:i oi jtiidy, 

In;Ova'iu!\: H.o prO]^* ' plh-red a :. o-iiilU.ee of 
in .oniAit!'^ vi-ivic a:d -duc-ition tj. Loth id-n'ily ttifi 
^diuiid^ ap;i!''Nr]a"^; *h' iiiJy a;.t th- covirco obiec^ 
'i.es. 

!:-;i;i..r;Qn; TlirDugh up-j n^^^ings^ :indjmvlted nm^^'^ a 
niiiier of i:.divl..iu.as ci:ncur;d"ln t::rare(i mw inv:te:i 
Q^m iw Oil thtJ ieot :ic it dO'.eloi^d, aiii gui:^ the 
::0[:i;i:[i n?G a:i to d;r- tioiifi that siOiilJ b'. taken. ' mmi^^'-' 
urLg ir'ii! 'h^ iniii' iflMals Mkif,; [iirt in tniS ■'V^iluative 
pigce?.! w-yp' irjiuded i;i th' (iial piuis'L report;! 
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mh mmmi January im DMTlfJWi ^.R mntk, 
DID^RATIQN OF Tli PUTO IV (WmKR-nh^m EDUCATION mm 

Dofilld L. alEscr Urbdna* Iliinoi:. 

PTOH The iMin febj^jctivo thin ptoqm m lq ifflpkirt^iit and 
evaluato the pLAfO iv syetem at th. eleinentary. CQwnity cblluyu, 
diid university kv^h. This central objcgtive fiiqqiryrl tiio op.fa= 
tisn o! pregfams in curriauluinp gyste^, software, and hum^ t|gvu= 
Ispgiiti int^r- Mi\ intra^ instituiiondl coordinatign jrd iiai^pn; 
mm^ operation, including rMintenance, author/tciachcjr tiainm 
and eupporti and iommir:dtim%i and evaluAEisn. 

TOM The system wy^ devdopy^ prineipally fur m m education 
at all levels Im pre-sghdoL, tg pmt qriiduaEe; hawuv^r, a itiLidi 
broader fangs a! services has m'm (sue belQw). Thi^ ran^c of 
ilfvices can; pQEsfttially, bi: of substantial bgngfu for jU indivi- 
duals and in 5 U tut ions, 

INHQV&tjON T^ie inngvatlons of thh pmm. will be sumirized 
adcardlng to tM categoriei: systeni devalq|m'n(;, hardwafO df^velop^ 
mnt, software developifienE, system impllnentatieni curri^uljm dt^yo- 
lopiisentj appligatiofis re-search^ and modia df-vclopniont. ^ 

BevelopMnt The i^\gttmc of tht jy5tt:n) concept, in ad^ 
driesing a probieRi ns coi^pkx as CBE, cannot t^t: overomplia?^ized. it ^ 
is relatively easy to impluffien^Sardwdtt}, Doftwaro, ^riirriculaf ml&= 
rills, Qf Instruetisnai design strateqiu^i tind fail to makt^ riipifi^ 
om piQqfm tmuk m goal sf Ehe prograni. The uotiro ^pm 
probleffl isyst be addresayd. Panicuiarly, in the :m of thu 
tire gequenee, froin the initial ikm Of tliG injitruetianal iMtenah, 
to the tfanektion gf this design tD Gsdo, to the pregnntatiofi oF ^ 
fflateriais itudent^^ to the QQlkztm Of evaluation data concofn^ 
ing this wble aequonyu must be addressed ahd Dinqlo prnhlofn, l/i 
additigni Qvyrkying this bread conslderatiQnUs the pfoblym of dva- 
lution. In partieukr, adyquatn po^er ard fidlibility mnt bo incor- 
porated in ordar to isake ffiodifieations and lnipmveiiiDnts in reajijongo 
to ejfperiinee qaind in the appliGtition of Eheiediuni. WithDut thi^i 
lsth;r featiirei a program can quidly m\ into ^ dead und, berau^ic 
of Ui discQvury that nm pmiommm is dthf^f itii^leadinq or 
t^Uiiy in error, 

Perhapa om of the most important contributions of the rjm 
mqtm is in thin ar^a of system devqigpent= An mttml}f powerful 
and tUiihU ffledius has hcun developed which addfi^^^^e^; thi^ fyll ^pf^c- 
truffl of imm. Lessen Mterialg m hi created with rekbiye um, 
m lyitei providing powyrfui capabilities that aid in this pmcm^ 
Thoiigands of pyrsons, untrained in inntrjctional imm or uofnputcr 
technelegyj have luecciisfully deyelopud imitnietional iRatcriali:, Th^ 
IfltiFface with the student has proved to m effective Lind enthuoUoti- 
eiliy accapEed. The data CQllection m analysis capabilities m 



braadly rmd uffootivDiy used. Ahd, finally^ ^ ^mM tyolu^ 
tieikiry capajjility ha?^ byun dgn^noiratud, Thl^ latter is eyi- 
kw^fid through tlio mpidity of softwafn and hardwdra devela;m:iit 
ay wdl aii thy d?jv«)lapjneiit of nuw insLriictional ti-ehniqyuf, and 
new applicatiynn whieh has bij^n and uo:itiny^?i to be maintQini:!! 
m the prQgr.ini., 

Mwaro Dev{jlopniynt The mm of hardwaro devi lopid print tu 
and during the Operation of thi! prenec^ progroji! i:^ substdntiaL 
Host of thii^ dovolopent took place uii^isidn of thu NSF prqqfaiiij 
hovovur, since this program has been ussentiial to the guidanCM 
of this hardware developnientj it secrie appropriate to smnari^!} 
it h^ro, 

The hplefiientation gf tki PLAlt) system hdj requirud tho 
d;]veIopm^nt of a ngw and unique djjpky Mnology, the plasina diii- 
pky panel; a pov^urful, iow=m3t qraphi^jH di^iplay terjiiinal; an 
intecfaoe system to distribute eoniputer nutput and rowivo ^v^mt 
mk}i input simijitaneoualy from hundreds of torfnindki a 
mkntmu systein to mm terminals InGally distributed mur 
titiier TV of twisted pair linkage^ and to sOrve tcfiiiinals ri^inotyiy 
distributod through standard telephone ImH, TV, or ntlerDwavc; 
linksi ynd a seriuj of periphyral devices, induding the rnndnni^ 
aectiss siiflti projoctor, the randoni-duaeas audio dnvice, thy iflusie 
^iynthLsi;:efi the touch input ^y^tojii, hafd=L:opy output unlt^, .liid 
a variety of apedalised instrjctional M re^iearch devico:^, Pn- 
mt developinpnts' include a 1ow-gd515 roplAcoiBeiit for core-bji^ed 
swapping Mryi UTproved Luifuinieatian:; doviijOni intellieent t-rr 
anl::, and portable teminal5= 



goftwqfe nevoloprnent The ILAt;) operating nyi\tm and t\\v Tli 
uage represent mjot deviations ffQi tht: miristrpaji! of noUM 
deveinpnicnL Po&sibly as a result of this, these drveloproeni 
often huen critisod and niisunderstDQd by ibi vmmm %cim:^ 
tniinity, flowevefi during the past one to tiwo years, as the ; 
effjjs^tivennss of the systeni hayg buen dMistfated, \\[vm d- 
mnX^ have begun to receive more and more recognition for ^-i 
believe theni to be-veiy novel and creative apprnajrhefi whici 
great insight and prggrees towards addroisinq the design ol 
for systcM intended for pe by the lay fnQn=CDfflputef) jjopii 

Sygtetn IropieijientdtiQi i A iiiajor effort under ihiu pmm ha., 
system kplementation. tn this regard^ i nptm of mni 
nah, at ^lore than UO Utoii, functionijig with a ruliabilit- 
of fflore than providing i^re than a riilhon eontaot ho 
year in more thaii 140 siihjuct areas, and providing a ^ari..' 
tiofial i^ofvioes (oee helow) hai; been iiiipleinentQd and sperat, 
around the year ^fcund the clock basis. 
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Cufrieulunj pevoiopro t Thn curnGuliim developniont progfam whieh 
liave npnrated durinq the peric^i of thu N5F contrdot' have vari':^: in 
approaoh from that nf an individual author ifukfondrntly writivt 
leoson ttidtoriahi to that of relatively i^..^^ eurrinuiip develc. at 
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gfQyps, output Df Ehii5y prQfjfaitis has bf?i^n approximtei/ «00Q 
houfs af instrusElgnai iMteridi in iiKro than 100 Oiibj^wt afcug, 
The tps of aatefials range im drill ^nd practice Ic^onns 
to coi^Iex student-QQiitrQllyd siiiiui.iUon^. Ths quality of tha 
materiali range ffoni posr to superiar, and each ef the dbgve types 
of apprsieh has resulted in iMtefiah gvef thie tAm quality. 
Thug, while it is clfiar tiiat substintial additisnal y^rk niyst bd 
done lii Ordof to evolve curriculuni devebpnient pfDceduFtjs to irn= 
pravs eff(^dtlvene^s and effiqienGyi wo hAvs deinonstrated the ^tm 
capability to effectively suppart a wide variety of develspiiiynt 
iBdell and instructional deHigi5= 

Applieatisns Seseareh Many apfiieations of thti gystGni have been ex= 
plortifi fhess include uEilrzatinn yf teoinals in individual class- 
m%ix in learning mm^^ ifi office^Ji in Ism"^, and in 
.;:Li?;iifnQiiia. Hdny inodeh of uso hava alse been esplared, ranging 
\m. roiiFses taught' tissf'ntially totally by PLATO, to partial sul^sti= 
tutisn of PLATO ses^inna for elasdroom 5?s,qlons, tg asyigned supple- 
mofif.iI ot^gyions, to optional usi^ of PLATO in conjunction with nonMl 
ci^Siifoosi instruction. Agaiiip vafyinq degrees ef euGG^ss have besn 
Qbnofved in of thenc raeei. The capabilities suppqft 
any of Ehe models i thio area of "appUcatisne rgsearsh' is 

an. area wh^re a ^rqat deal of additional work msE be done. . 

ffedf a pev&lgp Btgnt Perhaps m 0^ the nost exGiting aOpOCts of the 
pVu.'ient proqiiffl Is ont' triit was not antlcipatddidt the InGeptisn of 
tho pfoqranr. Naiely^ t;he roots of a ru:w modipl which is niufih broader 
than CAI o? CBE, have heon sstablighed. It is tgo early to attempt 
.-ninplete chafaetRfizatisn of this :if^diura. ^rhap^i thg best that can 
he done at this tine is to de^crice Ibus a Go;!iputt;r-ba5ed inforina- 
tiq:i/Muni54tion§ network [CICN). In addition to instrueaeuj the 
pUTO ^ystcni providds a hfQad Set of sen^iLdj! including; 

1. Eiuctronic mail, including .test, gtaphiGSi dnd anlntatisn. 

2, On4ino nomications, ificludifig text, graphicg, and 
inifnation. 

L Entert^infifint, including gained, niusiGai prugMntation, etc. 

4. Personal nt?fvi?efi, Includinri nfidical, financialj' psyche- 
■ logical I and education and mm planning, 

5, Research coinputation- 
On^lini: rtjoesrchz 
Data processing. 

\\, Infnmatinn rotrifi'/al and di^itributinn. 

Ill the PLATH yy^toni at the Univyf^ii^y of Illinoi:^ was 
eleGtronicAllv linked to tho Cnritrol Data PLATO oystniti at Up\ HUU, 
Minneseta. Through Vhis link, ^ny ten^iiial on one syStPin can operate 
uti the othQf Hysteffi, Imaking theso sorvicqs availablu in a iiGlwart 
Far !?sanipl?i ulectf^c [mU can dolivsred frofi a l^miuX [W^M 
nay in niin Diego) ^nnn^ted to tha iirb^ma nyHtQPi to a tuminal (lesatyd 
perhapa In Baltiraorrl mmsA the CDC nyntef^. In addition, le^gen 
oaterials, eoftvara, and da::a m tfan?;fyfr^id fron on^ iiy^tei to m 
Qthef through thlD link= 



It t^us beggies pQlii^le ^ visualise a nitlOngl mmt\ 
of PLATO gystiis prevising thesg and gtJiif iiivieie to instituti^na 
and indivlduali. The iipagt of this tm miim i§ -diff ieult to ^ , 
estiMte, hut the ^tentkl for Ijnpfovini oownieatiani aceegs 
to inforiatlon 1§ imnie, Properly ippUed, this potinfeial ean havt 
profsuiid soelil and gcanpniiG btnefit to the nation iftd to thi serld. 
This N^r progre hai brought e8iputgr4ased ducatian, arid %m %W 
r^lly coioputiJ-bal^d infarMtion/coiiuniGationl netwarka, a large 
step eloner to ^ this viiien of the Mure, 
EVALUATIQK Si "PIOBLS^"' belQW, 

mim^ ^ inltjuctiona Mtiriflls h^Va biin 

i^doped under thii pfogrlffi, mimi interested ifl receiving 
liBtings and disoriptlsfti sf thiie materials Qf Ln txploring use 
Sf the!!) ghaiild eontact th§ ProjiCt Director at the iddresa Mi- 
gated above- 

pRDiLEm The pfobl^i whleh havg been incountired in prQf?^ 
ySSy resulted frsni the ihge? Mgiiltude of thg prggraa itielf, 

have bsin listed beeayie si dilayi gn thi part of i^tMn, 
falto ts Mke i4iini§t_rative diclsioni preiptlv, dflayi indwi- 
lopent of equipent or idti^ri, tf^ndQUlly strainid itiour^iii 
a'nd'other problems dte within of outiid? the cgntrol of m^. M 
a raault, '^m participants m Mn diiappcinted or dlacamfed. 
On th^:9th^r hand, when thisi daUyi have eventually been Qomctid 
arceptanee and gnthuil^ifi have b^en alilQit uniViEiaL 

■"" The original ml objictive faf FLRTO iiryice (appfsxiMtfiijf 
n 00 per contaot hour In im ddlto) has nst been let to m 
h^w^v^r, aub^tintiai progre^i hae bien Mde in thi3 dirictign mi- 
^teo'of present coiti iri in the W of 12 to ?4 per cpntaat teuf], 
and all iips Indicafei that the Qriginal Objtotivei an Qbtainable, 
Rei^iEch and deveiopf^ent is presintly underway in bQth induitry ind 
at the University ts reduce oosti of tenninal «qui|Wfit* eoiputer 
equipent, and corMnicatiani. Th^ reiulti of thl^ ^lopent Qoi. 
id with the ogit reteieni nomally .ccoipli^hid .it e^i toi 
ileaming theory) ohould pfovide colt ohara^tfri^tici *hlch 1 aU^ 
vsry b^oad digtribution of tho UMm during the next diga 

■ ■ ' ' Finally, a cMfiRt relative to a continuing problme faeed. 
in thlB prap^ ii perhaps warranted, taly, thi prgblei cf mlua- 
tion ■ therU. no p^ition ii to the ifflpomn.e of pgnitoringdeye^ 
loptnt'pmr^Mf the pr.^.nt tp. B^nitoring i^uld In^ 
cprporated both to detennini the level af success gr failufe thi 
ipraqram as well as to provide pidanoe in the evclutigfi of the pro= 

ra."iteelf . m approach idgptad by mf in thii pmm m to con^ 
tr^t with an eJtternal agency [Educational Testing Service) for an 
evaluation having a substantial Bmrntin fiofflponent. • ^ 
Thi! appraach hai threi fundamental diffigultiei. m^h 
the nature of ^ pragras, during thi period of ^ 
wp highly teiopentaL Hils ioani that grait eiphailojh.ald be^ 
pUeod an fpiiativei rather than ™tivl, evaluation, 
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OR nm^tin mmion eantinualiy uim mi as tn tb 

appfopristeneii of preving thq pmgrain agee^a to m^mm feta. 
for fea? that this dita migh^ be usy^ to iiiSdify th^ prograin.in 
mm %Q iiprgve peffemanGe. It Ig cQimt^rprsduetiv. hhst ^urh 
ft situation should Qxist during a pgriad ^h^n the primry int.nt 
is to develop and Mice an initial $mmtntiM of a system^ . 

Secondly, in the present ease, m dxlofcence of un- 
Ufnal evaluatign strsngiy diecouragid efforts tg conduet intcfral 
evaluation, fer feai of imposing too iiiuch on students and fM.rk^. 
ifid for fear of ihtnUtim tfitti the m^ml mmim. 

The third difficulty i^mchM with the approach foUnwed 
&y principilly due to the hyrden phcod on the fixtenial 
sviluitor, Ifi mtmhr, beeatisg of th^ devQlepm.nt,] mIu^' of 
jueh 4 prograia, it ia virtmily im^,ihU for an .xternal .valuator 
t» deyelgp an idequate undgfstandinq of m mm to di^v.lop an 
^valu^tion design. Evgn if gry^t effort is ^xp^^rded to dovdsp ^iinh 
m undergtanding and b preseribe iiiMningfui ovalyatmn nbif-tivp^ 

appfoachei, it h likely that the Mtur. of thn pfuqra.^wUl h,v. 
ehang^d in the ffleantlfte, negating nmeh of the valyo of rh, pu^^ 
Only thi grganizatlan operating m pro^fm can have any hap. bnkq 
able to eiffy gut m mlmtiun whiah can k^cp ctirrcnt with th^ pro= 
qm fiction, This is an extfrty difficult task, ovoii fnr th^^ 
flF^fflting organlzitlon. jn addition, th, p.rf.™ce of th. ovalua- 
tien hy the ptsgrM itself ^uld pfovidii a ^fm,t likalyhoad and 
capdhllity of u,ing yvaluatiog m in th, ijmmz, of th. prnqr^m 
If m isaue of Qbjoctivsty is critical, with r^q^d to thp 
QPifation Qf iuch an internii .valii^tion .jffort, it would i^m that 
the prevision of an mtm^ mim.^i m cvaition rauld fanli^ 
tata Such objectivDty. 

In the priaent cm, m th,t valyabk dau hmi lost 
effort hsi hm wasted, and tho proqfam has failed tn honrfit 
data which eeuld hm hmn vftry Ufj^ful to the pm^^m. ^um^ 
mmimi^, w propose that th*i fnuthDd ot internal evaluation 
by thg ibQV? be considnrPd fy^ fytur. prsrjfanis of this typn. 
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PURPOSE ; 



The purpose ^as td dEVilop a twe^year CQlUgc=^evel techriidan 
pEograni lor eoniputef rspair, Additionally. U- vftV to eslablUh tho 
fnschaniis for acquainting pquntisl hiih school ;\,tudiht9 to consider 
thii area for an oecypitiQnal careeri The Int&'flQn of the piQ^fm 
m to triin sonipetent eoniputBr pfrsannel to ml g nianpawrf shortgg& 
void, loth govmintfll and Industrial scudij^ were prdlctlni that 
the Industry wa§ esp&ndlni faster than mn^mt m biing tfalnGd ts 
Mlnyin existing and futyre hardwire. / 

h%imi\ ' jj 

The pFojeet was Hpeeifleally d^veldttd fof i-m\mm and 50pho- 
nsre college atudinLi and for Int er eg tlSa eleventh and twelfth grgde 
hl|h 3ghgoi iLudents who attindid af[^ ^nsen cUsiis on the colUge 
oaiTipuo. At any given mm^t i tkt jvm apprD:?imiitd_y 40 high ^ ■ 



H\m\ mimu, 30 eolUge fre«/flnd ](] colUp sopho 
involved. Other persons to derive Wnefit froffl this progfifn \kn 
colUge atudents pyrsulng a degr^fn aQftware and thi mariy i^dustFisR 
in thlH pographic locaU which the graduates * 

IlOVAnON; ./ 

The unusual aspiqta dealf with high iGhaol atudgnta tflkliig cslUie 
lovel frepiviian toursep In th4 oeeiipatlonal study area for toIUge 
credit. These high sehoql «ud§nti were sbla to flnlBh one peieiEef 
of fulUtlnie eolhgi work ^ the tim thgy received their high school 
diploma. y 

if 

IVALOATIDN; ^ 

- ■■ ■ ^ 

The ovir=flU twc^jgar prog f am li evaluated annually by m fldvUory 
bgard of induitry exp^Ki and reESiiiendatlsna are Incorporated In the 
pfograi]] to kigp the prfleulwii sbreait of industrial h^gds, lypleilly, 
the fldvligry board ^naliita of onl to three rlpreDentfltlves froiii appros- 
liMtely eight diffident tQinpuCer=orignted toipinies. The stgdrntg are 
ivalUfited in the^andard niethodg by prgctitil and wEltten eKMinatldtle. 
The total sueeii^ for the program is evldencid by the high pUceinent 
ratg of the gripatlng itudgntg* 
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A nynter m£ n«w spyri** wire dcv«lqp«d pcrUlning is caaputer 
^^'•W** In addiliefi, Ist^eWer^ proei^urcs end tv«n ssthoda af 

^f*** ^f^s*! pre^M* In thi freiFuun ^€nv. textbook i *re 
Mt«iii«llF froM publlBhlitg eoiaptnics. In th« popMBore ^»f, the 
CAxt&ooka «r« principal l^r froa tho*« vcndori whose ploducta «« 
Wttd in th* Imbot^towji . / 



laiiiallj the Mjo^t^^l« «• that ©f transporting partlei- 
^ting ftydaiiti b«HH\i^« canpui and the high school. This preblm 
«aa r«»lvad by •sMting kmj high ■ehbols and moving jiotable labor- 
atsry aqyipn^t to lhat faciUtf. This ihiftad the M^dmn dt trans- 
pertatiofi Co 'tha <mm instructor rather than to dqien^l high school 
itudtnts. 
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gail of Pfojict PROCEED is to diyelgp ind test in 
liinevitlvi progfini Df CDntlnyIng idycitfon for sdintlsts and 
efliiniifi. It is bisid oit thi priiiilie thit cantinyiny idygatlon 
shoyi^^fifip yUPi to dtyiipp m sMIll and yiidiFitindi^gi 
lltid ti pfObiifi ineayhtifad on thi job. OyHng Its iirly 
fhiii t^e pitjKt inyiiti'd mycfj-iffgri In dtilgHf i m frini^ 
mi ind ^livify syitii iiid In diviloplfig ptotp itifllll 
to lyiiyitt thi ftllibllltyi viabilltyi ysifyl^esii ind cast of 
i tta Pra lyitiffl. f 

Tbi PROCEED lyitliii it to bi an "adaptivi nfirinci" ^itiili 
oni Mbici) contijhi iiif^ity^ nsdyliii mt itydlii, ind otf^r 
rfioyrtfii ttiat m be icEiii^>by profisslonili ii niidid t6 
ioivi pfoblifli In' tbilr work. Thi first protBtypi vifiion of 
tbi syitiiiMii] ^ovir tin fiild of indystriii anirsy coniifva^ 
lign, k Mm] learch ii yndiniiy in Nbich turn of tprt^ ^ 
throyghoyt thrcoyntry an intirvi^lng fnginiiri ^ho bivt ft- 
cintly coflipiitid intrgy cQDiarvition prDjieti< Thi pl-of tMi 

li to dliggyif Nbat iMliSi ItnoKlidoi, a^ probli^ 
loiviiig approachgs' weft attuslly rgqyind to lolvi thi viriety 
of 0i\m that iHii in pnctici. Thi rtiylti Nil] fon thi ' 
bfliii for orginiiing thi first vinlon of tha adgptive 
FtfiPtncB syiti!!!. A nudi isiisiunt iHfl prognii to iiiict 
a iicohd topic arid for deytlopunt, 

liipniintatiyei of industry, yniygrsitleii profiiiioial 
sociitiiit and goverMt an Inyolvid in diyil oping thi 
Htirials and diliyery framrk, Later In the projict i 
cDfliortiuii of then constitygnti Is to bi forbid to lunigf add 
gptriti thi PHOCIID syitini sn^i It li e^litid, 



AUDIEHCE: v 

The matiflili divilopid by Pfojeci PROCEED an Intindid for 
gridyiti ifiglni^fs ind iciifitfiti In indyitry. Thiy nay alio bi 
ipprgprilti in ion initaficii for yii In gra'dyati and uiidir^ 
pduati prograii. Althoygb thi pfojiit Mill foeyi IMtlilly . 
groynd cMsil inglniiringi wtifiiji an bilng diyilopid In 
iritifdiiciplifiaf^ application arili with impaet on national needs 
andnnpowif. 

IHTIONi 

Thi projHi Mni flany imativrffatynii 

(1) A pFubliBN^ifltind rattiif than thioj^^orlentid orpl^ 
latlon ind stryctyn of thi lyitfiR and thi natirialSi 

; il] The adaptive referenci lyitidi, aseiisible from levefil 
liveli igcofding to Indlyldya) yier pdii . 

(3) Silf'diagnoitlei to help ysirs enter and benefit fror 
thi lyitiin, ^ 

(Ij Si]f-aiiiisinint*exerciies at nUipli level s thrDughoyt 
thiiiatiriaii to tilt cgiprihinilon and leirhing, and 

(i) t/erlfication of coptinei liidlng to po^iibli 
"gertifieitlon. ... 

MTlONi 

iyiiyation ii Qngoing at several level!; 

(ii Teiting each inodyle for clirity, yiefylniii, and yiir 
ructions i 

il) Obtaining ysir riiponii to use of the systei In a 
yari^y of real world settings and distribytion miti lycH ii 
print, cQiiipyter iinnaged initryctioni conpyter assisted Instryc- 
tiofli and yii alani and Hith peer groypi. 

(3) Stydylng the fiailbiiity Of aitirnate disienilnatlan 
tichnobgiii and thiir coifi, and . 

Evaluation of thi pitjict ai i Mi by thi National, 
. Stiiring Comittii. ^ 

mmih 

Five eprifiantal print modylis dgaltng wltii aspecti of 
Indyitrlal inergy consifyition have beiri deyelopicl; they ire 
biing reviled follAlng fiild teiting and evilyitlon, The cqi|' 
^plete ucdyle series on Indystrla] enirgy CQinervition hIII con^ 
tain ibpyt ID fnodoles and li being develppid this year, The 
licond prototypi prqgrai will ilio contain 30^35 modyliL The 
con of each pngram In a topic trii will involve I sit of 30^ 
3Eli1f'ltydy nDdytii (each sgntalnlng MO unlti and ri^sifit^ 
ing 8-16 houri of ityc^j. Othir intigril cofflpgninti of thi 
systlfflwill Inelyii abitractip prociii iolutioni, Mnictl 
solutions, ciii itudlii, rifinnci ipyreil,<and poiilbly fll^ 
and slides. Sll fiiiterlali in avilUbli from the project offjci, 



mc Inttrdlielpllninf naturt ef this project i the Innawitlon 
ef Its Itiftilng deilgn, and the large nunber of ptrsonSi thrgugh^ 
Qiit the GOyfitfy» Nh9 are Involvedi have resulted In i slswir 
ifift^up phase than Qfigi hilly planned. Most new proj^ts face 
sueh prbblM. The project sMSinow to be moving on a realistic 
ichtduli tOMird the project goals. 

i 

i 
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Thi Project is attinpting to deteririlne if tfim mil any 
rfiitionships bitween an inptir'i pdrticipatisn in cQi^tinying 
timVirn and variQus liieaiurei of job piffgnnance and growth in 
fesponsibiiity. loth short^jinn effeti and Im^-im iffiCtS 
will be iKplDrid as i fyiicMon of thi mnt and tliiiing of Qon^ 
tinuing idycatlon and a nurtfr of other viriible? ^ych al typEl .j 
of cOyriiSp typfs of teithers, locitiion of ^ouriii, cfidit vh ^ 
naii^cridltt livil of liiiployBn' finincial support and organic 
^tional invirgniiiifit. 

AUDIENCE: 

The reiylts of this Project will, be of intereit to inilHoni 
of profesiionali, including among othefs engineers, Ihyiiclinl, 
liwytrSj dtntistSi'nurieij teacher! and efnplQyen of prQfeisto.n= 
111, al i*tll ai universitjfs and other pyrviyor! of CQntlnying 
educatlofi programs. All pir^oiis who particlpati in continylng 
fducation or who iiiay contefnplate it will hi intifiitgi in whither 
thi tiiiiej iffprt and maniy they e)^pend brings i Heiiiingfyl return. 
Employir! fiiay m. thi reiult^ in detaniiinlng futufi policy in 
fypport of continuing iducation. Educatiof^al organizatiQni miy 
either chanp what they do ind/or what ttey yy aboyt thilr con^ 
tlnulng idyeation pfggranis. * 



ERIC 



A projict of this kind is riDrndlly and ideilly set up as a 
control led expirimint. Ofie WDijld take a large nuMbgr of fiew 
gfiqineering gridyati!, ^iparite thfffl into four or five "infiirent 
ability' category and k each category havf SDfiie engintin who 
participated haavily in continuing iducation and^ioiiie not at all 
and sofie in-between. These groups would then be followed longi= 
tydinally over ibQut ten yiiri and thin tlii diffirinciS in per- 
fgnnanci/rispDnsibilitywId be corr^latad with contitiuing 
edycition. Such an apprdach is very ejipensiye and nqyirei fynd- 
ing ovir a long period of tifne, 
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Al y altifnitlvij thi Projict ii nlylng on archival data and 
"the uppfies of thi Indlvidyil partldpanti, Oita should iMit 
in fmmf\i\ filei on lilary hlstoryjnd pfffgnance rivliwt 
Individual inginiirs will hopifully bi ibli tg reconitfucl thtlp 
participation, inpntinyjng idycatlon avir tlini, Chief Enoloiifl 
and supirvlion ihoyld bi able to ivalyati iriginiiri who mi far 
thp m or who did at oae tkt If thi Projict can lit inoygh 
piopli to accufatiiy ^offiplite thi lyrvay tes rtquiridi thtn It 
might bi poiilbla^to iviluiti the ifficti v continuing idyeation 
wjthoyt the m for a IpngituEtlnil study. It 1i worth attiiipt- 
ing to do this biciyii gf thi pclitivily low coit^nd short tlni 
icali Involvid, t 

EWLyATION: 

llliPrajiQt Is loeklng for i "siiiill slgnil" (thi ifficti of 
cORtinying tdycitloR) in thi JriBi.fici of a "largi amoynt of * 
nolii" (l.i., thi iffeeti' of Initial fdyeitlon and InhiFint abll* 
Ity). If luch a "lipl" Is diticted, thifi qyiitlons of '-biaV' ' 
fiwst bi fiiolvid. lilies miii, far iiamplii beciusa tha Pfo= 
Jict is iampling onljf a fiw orginliitiofii, all of which m la- 
catid in oni giogfaphlc ifia, AliOi the particlpaiits aVi all 
volunteifs and thli reiylti in a biaiid iifflple, 

Initial eyaluition of futhodolggy is thi riiponslblli^ of 
PfDjict eoniyltanti and thi Stiirlng'taittii. Thiy will also 
bi concirntd with cayiil phinomina, ivilyitlng tht iffiets of 
bias, etc, Hhin thiy in sitliflrii it li asiyi^ that NIF will 
have Its own evalyatiofi groyp, 

Two things ari abundantly cliir. If thi Projict Obtalfis 
poiitlve risuitSj thin qyiitjoni of biai or altirnatlvi fiiioni' 
for thill reiults itiuit be carifylly axplorid bicaysi surily the 
resultrwill be siarchlngly quiitlonid for villdtty. If niptivi 
results art obtainid, thiri will bi ierious qyeitioni to bi'an- 
iwirid about the validity of the ardliivai apprgach. Again, it 
will bi Impprtifit to dttiniilni whithir thi nigativi feiylts ire 
real or dui to thi methodology y til lied, 

Thi risulti will bi pyfillihed in a Final Riport ta NSF and 
priiyiiibly it will ri|^e riasonable distribution through thmii 
Hopifyllyi the risylfi ^11 ilio bi publlihid in one or liigrf 
tichnkal jourfials and priiinted at one or ire tichnlcal iiiiit^ 
inp. 

HATERIALS: 

. Hitiriili divilopid includi a Study Diiignp-Puiitlgiinilres 
and Instructions for coiiiplitlng the.Syiitlannairii All are 
available from the ProjiJl Director, 

PROBLEMS; 

Cofupliting the Oyistionnitrgs will ba timi caniuining and 
Involve a lot of worfe. Ififpnuatlon fniy not be available, Organ- 
izitions risist the Invistoiint In the effort which Is costly in 
piopli's tiffii. Soitie orginizltiani do not biliivi the itydy is 
nicissary or worthwhile, Othifs would not btliivi the riiylti 
whichavir gay thiy cofne out, Etill gthiri jyit dgn't aare, 



StiMs Individuals may not be willing to put In the effort to 
pFPfldf accupate Infepfnatian. Others may volunteer md be Itii 
than dlllgint In §OTplit1ng the Questionnaires, Still otheri may 
fakt tht data to avoid the effort r%quire^ to give accurati in- 
forma t1 on. 

Tht ProjKt has been luccfsiful in getting four major organ- 
*1iat1ons to pirtlclpatt In the Study and to get 251 to 30% of the 
eilglblt tngfnMrlng population to volunteer to parti c1 pa ti. 
Mostly this hasten aecomplli^ed by perseverance and by finding 
enllghtantd top ^nagtrntnts who btlieve in continuing iducatlon 
and who b# 11 eye It deiirible to learrurMre about its value. As 
ytti It Is net possible to determint tht effects of Inaccuracy 
In tht data. 
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In 1372, USC'i khoQl of inginggring giublishgd 1 
Etwnntl ITFS Initru^tional Televlilon li%tm broddcaitlng 
mmi Urn the cifiipui ts ths Los AngeUi eomnunUy. In 
1|72i siiSj an NIF |rant m reeelvid to ivaluiu tlill type 
of educational delivery lyltiiij opefltlng In in ufbin ml' 
f muni I In expindlnf opportynltles hr pirttii^e itudenti 
puriue degreei In engineerlni ind fsr gider empisyees to 
partkip|t.e In qantlnying dyeitlon. 

The current phase of this pfsject hll the fQllowIng goill; 

1> Lifgi indyitfiil pirki,'wlth ieorii of cofflpinlii 
duitered cissely togethefp are bteO!Plng Iriereillngly 
^Omf\. ly^h dyitiri u|vlde new oppcrtynltiil for the 
proDOtion of contlnyinMucitiOfi^ One proniiiing eoncipt 
Is Opifltlon by i unj verity of I conthulng idy^itidri 
liafning center iscatid In the pljO?!^ convenle/itly 
lyilllblf to einployeel of ill fifdeulgoniplnlei ~ bdth 
large ind limll. The lelrning Eent|p'^u!d offer eoursai 
in I virlety of model, but In this pantUular project, 
thiy ifi tiliviled ffoni the Glfflpus sr^re avillibli on 
vidtotipi. 



Thh preject If ittempting to answer the quiiUon; li 
sy^h a^entir yiefyj and fiaslblef Can it ilgnlficmtly 
incV^aii the Invplypent In cQntlfiuing edycatlon of en^ 
g|neeXl;lnd icUntllts in the park? li luch a uhm 1 
good nodel for univirilties and Indyitfial canriymtiei In 
Other plrti of the eoyntry? 

2, Although ml large indystrlil Qrganiiatisni have 



tralnliig ipeclilliti to pr^te contlnying idyGitlgn 
iflioflg efRployeei, siiiill |q iRedluni ilied ssn^njei gsnir^ 
illy k liqt. AhOi ilngo uniyerlltlei hive not ipeglfli^ 
lily lUflipiid to reach mpk^m of thisi taill«r gor 
pinlii, ihilr cantjnulnf edycitlon nidi have lirgely 
been niglytid. This project It iit^ptlng to rU^h th« 
nanififliint ahd oiployees of thisi 111111 cpmpifilii by 
rict vlsltatlaii t€ iducat« X\\m ibajt thi edy^itM 
^ in^ tefiffiti 6f i!i€l!^iyily dillvirgd ml\mi 
iducatlOfl - elthiF live ar by vidiotipi. The Indystflil 
park IwrRlni ciniir li a key In this Hhm^ 

Thi projifit is being Jlfictid ipKirdi inSMfIng th ps^ 
\l\m Oin lueh idjfict approib by ajnivefJty rifie 
m levil of pirtlclpitlea^of theii giyll goipinlis In 
gontinylni §dyEitlan oppo^tynltlii! 

3. With the eontlnuln; divilopnent of «i§€tronle ficord^^ 
Ing techno!^ a large Hbriry of vld^tipii sultabU fd 
contlflulng eduytlgri It lecynyjitlfig (iitlDfifl4|^ HoMvir, 
Ihduilry ji iinsfariy not awiri of what |i mmh of 
iti technical and pedagogic pillty. This projiet Is at- 
teflpf Ing to Ingreiie thli iMireneis nong lo€il lotpanlei 
by ehabllng thgii t@ preview fepriiefttitlvi tipii obtalnid 
ffOni other ynlyersUlei and fm Industry and prafis$lon» 
al societies - dtheF by dIficE ilestronk triniilsslof} 
or by phyilcil dillvery of the tipei. 

This project li atmptlng to answer the following guir 
lions. 1) Can sych 1 sirvlce to Indystry by 1 university 
increasi thilf yie of contlnylng edycatlon Mteflilsf =b) 
Can assissffunt of the resgtlons of local Induitfy eniploy* 
eel to thiH tapes eventyajly fofm the basli of a national 
service that eyalyatis thi qyallty of tapei for contlnylng 
education? 0) Can a l^al servlgi network of this type 
forifl the bull for a national cintlnuing edycatloa network 
eaiipfisid of iniiFictlng yn|vifiify*industfy sybnetworkt 
ifound the country? 

AyOllNCI: 

Thi pregriffi Is alined at inglnMri, scientliis, and tiehfth 
clans working In Induitry who are In need of conllnylng edy^ 
ettloit to keep pile with rapidly chanilng technologies! The 
pr^farn alio proyldei this group wUh edueitloftal oppartunl' 
ties In the areas of rninagiitent, immk ir|ilyils, and pifv 
lonal developniint, the progrM tikei pirtlcyliF iln at ir 
ployeei of sfull Qonpanles that do not hivi trllnlng stiffs. 
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Thi Ldi ^ilit irsi hii m '@f thi lir|eit goheenlrr 
m% of Mfljiiifl sdintlsts In Iht world |g that |li§ 
upirlnHntil pfogriH biln| condyEtd cofitrlbuie to an yn^ 
daritlhdlni df ths iffUacy and immki gf yiing a Hyg 
IrKilliil^ syilai In jirvlng thi tdyeatlon nesdi of an 
ufbifi t«hn§ldgy wgpklni fsrce. 

IIWilTIIMi 

^ Iflitpycflfihil Ulavlilon %i%mi t Inking lehooU of en- 
glnaiffni hUN Indyitfy afa not m but ttera hai ilr 
nl-fleinl jfarth pf iy§h iplm% k nmt years. Then iff 
Nvifil iflflsvitiva aspaeti of the W sypporttd pfsffiffi at 
USC: 

r. NDrilliy, taUvlilpn riealvlng tknfmi ari eitib- 
llfhid at Eopiny fad|it)es> Rigjgnil elaiifoqiiti hi\^^ 
bam aitabllihed In Itisid quirtirs In lirgi Industrlil 
|»fb 10 that Mlplsyiii §f smallar Qospanlei that Qifinot 
afford talayisl&n fagjlitlii m gain mm to the syi- 
Im. In ihli node, iriipleyGii trivil one or m fflllei to 
thi regional eliiirm rather thinYiving to tmm 
tint ef AlUi to thi linpui. Two luA reglonil fidlltlii 
tuve been eiUblUhed and hive Ehui jar served iinployiii 
of more than fifty conipaniei that iri not directly tied 
Into the mimrk. 

I The tape preview prograi, whlth brQideiiti short ug= 
fflenti of vidiouptd Eoyriis ffoni othir unlveriltlei ind 
ffoi a variety of other loyrEii,- Is the first ittefflpt of 
Its kind to pybllclie contlnylng education mterlili to 
indyltryi 

3- The program also featyrei a llaiion person who ylilti 
indystfy, pirtUylarly iimll EOmpinleiji'tQ fplllirlie 
Iheii with thi videotape approach to continuing iduEitlon. 

The progra Is biing evaiuited by yarlqui methods. Dir 
^unions are held with Itydents taking coyries over tiliyh 
iton to lairn ihelr riKUons to Ehli'inode of instruGtlsnr 
Quiltlonftalfei are also ient to industry eiiployeel ilMng 
tlieiii to rate the tichnUil ind pidagd|kfii pllty of mf%' 
ei brqadcait oyir thi systiS. Ratings divelsped en the bi= 
lis of these relations for cggriii thit iri ivallibli on 
vldfOtapi are bilng provldid to iny potintiai user orginiir 
t Ion that feqyiiti thin. 




h Teleylilon Advliory Cannilttei GOiiiprlied of training 
^ , people fra^ participating caDPinliS'hii been forinid and - 
mtii pirlodfeiriy Nith the tekylilon program stiff to dl§- 
cuii problenis aninewoprtunltleii 

HATEHiALSi 

AlthoraN di^lopnent of mUrWt Is not part of thi 

grantj im noncredlt short GOyfiiS are being developed ind 
dlsieflilnaMd uilng the Mnl^yei of this prograi, 

■ hi the tlse of prepiratloniqf this report, the present 
phasg of thli prograni Ii one third eontpletid. As yet| no 
ynintkl^ted problinjs haye arisen, 

ADPiTiDiiL mim\ 

ilve^l other developRients rellted to this grint inay be 
of Interiiti 

j. ^ $ new pfograin of I Ive ind vldedtiped mlnfeouriii 
br^dbit over the televUlon lyiteifi during the noon hour 
Is proving to be very popuiir with Induitry efnployeil. 
Thli prSgraR! Is being offered to Industry seplfltlly fm 
the princlpii program thit teUvllll rigujar ynlvirllty 
tsuries and at nwch lower colt, i unique coding lyiteiB 
elietrdnically ieparatel the tNS lervleei. 

Since thii inlnkourse progriiii uiei not only M 
Qouriei but vidiotiped courses ffoni other ynlvirsltleSi 
ySC If, In effect, iciing as a dlitrlbytpf for other unlj 
versltles In the Los AngeliS afsii Sotne of these coursii^ 
ire ilso directly lubleiied to eoffipinie^ A portion of 
the groii prociids ire returnid.to the unlvgrsltlei pro' 
viding thi tipel. 

3, A recint experisientil progrifni In £Sopiritlpn with a 
prgfiislpnil igelity, to preient yldeotapd mtm in 
areii beyond the reach of the live broideiit lyitin fas 
been very suceessfuli TheVofes^i^f^^l soolity handles 
all logistUs Ineludlng goyrse advert I ling ind fee col^ 
lection ind receives I ihiri of ^thi proceEdi. |^ 
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i, Thi pnifii nietfcn to thi ooyriil. in thi prpgrii m 
ifavoniiii. ikn was i iiffirinci of apinian iiiieRg 
'partlglpuiti silth riipirt to Ihe ^igrii of abstraction 
pf the Mtirlal, itoi coursii mn critidiid iy « 
itydtnti for biinj too abitricti but tfii "pfsrtlcil" ^ 
mmi win (Hiq criticiiid^or H divilopffff undir-- 
itinding of pinl pfinclpll!. 

5, Tfii canplition rata of the piftidfinti was Mgli* 
Only a fiw opted to take thi eoursi for eredit. 

' ' Febfyify Wl 
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IN purpose of thi prajict wai<^ evalskta i prggririV , 
Cotfirado State Ufiwefsity that was design^ fof^continyinj 
education of engineers, Ihi prograni involyed'lhe yie of (/idio- 
published raat^lils thit win available frpn inititytions other 
thinCSy, . . ^ 

Thi p'rimary aydience for the riport coniilti of perspni , 
who an QOniidi&tng the .use vidiDtapi mUfnh in csntinying 
edycatiDn as well ^ othir iduCttionai seftlngi, 

wmmt ■ " 

Ik infiflvations in the program mt using extraniyril yidiD= 
.pyblished iiiitirlalli thi finincing of thi p^ograni, ind thi ysi= 
of thi nutirials for lilyher credit or non-cridit classes, Jhi 
• fyndid projict wai to eva^te thi \it^m and did not introdyce 
iny innovations. 

mm\ . / . I 

'The evalyitign did pirniit the fojlowifig CDnclySilns about , 
the prograni, > ' ' ^ / 

Then is a sizable ^ydiefici for' nsn-crediWp contifi- 
ying edycation cliSfaa mj\^ professignil inpierL 
Thg prografnwill probably hmm self-Sustaining i^ithjn 
a relatively sfeoft pirisd of t\M, 
L The pyblishir of ik tape in^ csursi is not i critical 

iuui for thi ^tydent, 
3, Noit ficulty mAm m favorable to thf usi of vidio- 
tapis as lypplMtary iiatriili iii courier, byt there 
\ \ is considerable re|is"tanci to the yse of m^Mi mm 
es, ' 
S 
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TBi ^fpgie of tMi pfojeet 1§ to develop a thrii^csyrsi 
frs|?a iftkh vlll pfflvidl in-iifvlei lelistliti whs hivi i verf V 
Ikitid bggi|i:5!3]d is reeoti itoiinf with txptTtlsi ^th vMeh 
thi7 seuld icqiiitg iDtitprit rs&etglj $md hu lipBMt ^ ^ 

fpidfietllj dseipid ts seit the tiii sehiduhi pd prsfiiiispil 
ktifiiti of In^iirvke aclintiiti vhq are a^tly^Iy^^pleyid full"' 
iMmtim in iiehj^tjFoeeiiini qI mliiii%kuUkU mi' 
photQ isUrprttition ai appiiid tg curiint data a&quiiifisn'gsd 
riiisnh probltii is thi fOQiig of couFieusfk. This |fpi of 
pr&gfQ ilia m hm pFivlguily avallahU eo thi diiigMtld ^ 
aydliDci io thi km divilopid in thli proji^t, ' 

OTCE: V ■ ^ ' ; 

fii( couriee m intindgd fqf stud^ti who hm a liniaui of 
' a |U> or B.S. digfii io any leadplq disciplini and ari cufFgntly 
^|igid (or istend iq be'eogagei) in Qit d tha fellQwing aetivitiaii 
(1) i&nd uia planning, (2) laineril fisgurEii iiMpiinti and 
(3) enyifp^ntal/ioslagioil inalyila. Introd^ctDFy couraa^rk 
in phygieif e^putir admca and statistic! li ui^ul In divilspini ^ 
tieltnical«ipertiii in mMm ^mmini hi iuUfip^etril iata; 
h^ifj tBi ippliid tmt^ iansk| .eeynai dev^lepid for the 
dlal|natid audliBei da net riqui^g agllep iivil initryctisn in 
thiii iub]i€t|. 

InltruEtispal prQfrisi in itata^of-thMart lyltt^ietral 
tmU Binaini are pfinrily available t@ fylHiii stydints it ' ^ 
a fiv unimiitiiii ' fheie tfiditignil pfDgfaii are of lint gd toward 
bi^e leHirch ^ tmli si&ilng. Thetg # fiw pQimi in rmeti i 
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aanilfii wbM liphasile ippUid ris^^b In ^rtb rNjkil iaalfiiap 

Tiii iajpf iMgyeti^e feltyfe pf Ibla prgjecl li tt' prof^i an . 
Isitt^islignil ^tQitm in tml^ eenain| (etate^f^tBi'^^tmEhini 
pfQcssaini pltlipictral dita and phglo inlirpritatiPn] fer 
in^aervige gdintiiti vltt a ilslial birii|round in thia.Bubj^, . 
Thi preirai Im^i m thi divflgpiifit isd ii|t«rpretatiM of eifth 
rlidurdEB data ^igb iri vitiUy niidid for application to currint 
^Iffriiroifflantali lisiral fiioyti^lf asd land yse planing Isiuea. 

'i J ' ^ " ' 

Three %mm havi biin.ipi£lally ditiped ts liit the needa 
of tie diaipalii gudlintr in mdit to faGilitati part icipat. Ion 
even while fijiiy ttsplgyidi All mxm im% on lilting thi needs 
of thi aydieQ£i;|rQiii bgth an|icide[iMnd ichiduli vlivpolst. 
l^tiiiali p^aiQl^ In the tkii ^qufiii an §11^ oriented toward 

_ji|9Vidin| a atudasi itltb the |moyl|d|i |o aq^fa and intiFprit 
aarih aurfasi infonia(io#, obtain^ frofi Qp|l£^iiEhinl€ii acinniFi 
eaiirai cart Id absard likraft lad a^tillisp pliEfanii, jhi 

-'th^ii aguiriii oribii prggrai art intitlidi k\) hlnclpjlii and 
ffaglisia bf Ipofi linaini for lafth Nio^cie Anaiyalir^ 
[l),Appii£atiooa of %mi% laniteg tb Lind yiip HlneFal EeiouFcii 

^ind Envirois^t Frpbl^ la Hoa^Mitfffpolitan Afiil; and ' 

; (j) Appigalipna prReaote ienainl to Hetropqlitan LanI Uae and 

layiromii&tal Problen in Hetrqpolitan Areaa. All theaa couraii 

attMpt IP ixtrict gnly that information required for tl^ appllid 

fiiiafch iudlenci to iffgctfvily|utlll2i lodiFn f^oti Sinilni 

Iteffislogj in thiir i^rk^ In-sinrici leiiniiata, with littli m ''' 

no baQkiroiind in^rgsoti aenainj and withopt^tii^hnkil §xp§rti§i 

i^ich li uiually asiodisiid with Fiioti'ilniing analyitS) have 

tbg opportunity to liaFa how to iffeetivily litiliii lehctd 

iodern F^ote linilni tiEhniquii in thair larth riaoureia felitj^ 

cfiFigrg," "* ^ ^ 

. I ■ 

EfALllAflOH; ' ) -^^ 

The pfojeet i§ son than half ceipletid (371?) thm addlEional 
ivaiyat>lQn will bg eonducted before thg project ii eoipleted. 
Thrii atudent grqupa have been^enpied in gdyriework devElgpd 
thfgi^h the funding of this prsjeeti . . : 

Two itudent irdypa wiFf eeiprligd of in^iirvici yrban^f,g|i9Bal 
planneFi (pfinaril^ fro@ Wiana) who iti'activily eiployid by the 
State Planning SiFviega Agincy or Council of Gqvifniintg (i^ti^ . 
county planning |FOupi]« Dni group of 20 Itudinti took I |iU 
3 i^ester bguF tmut in tppliid f^otg lensing/non ^gtropoiitan 
land mi inalyiiiHhili a aicond |^oyp sf 20 participated in i 
^rkshop which pFiientd, in cgndaiald 'fgfi^ latiriili iliil&r to 
thgii which viri gjvin durini thi^ liiiatfer hour muL The ' 
vDfkihap piFticlpanCs wire r|||@!^i'plinnirs and' environiintil 
lEientlsts frbi Indira anfadjacent statei. ' 
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' .4 iWi Itk^t grqup wit gapriiid @{ Isdilili Sllli feivenil^ 
pliiiitiiiyjnti Hm ^ilmUi Uumki HuMclumii, itiiaii 
ionb Wi&l, SiV !6rk» Indlfflii iiUmi M^l^p lUi&Qli) 
if! |§ii| ^6 lipd yii pliffllsgi ilfitfil fii^cii plrasiaii @r 
efifl^oai&t^ r«!M?eh fQlioirieg piimim^ Tlieii itydiiti vifi 
yiid U tut igilmlifitil litiifilli ilvll&p^ for pfel^tiif i Idv 
cdil upfellh t§ Hchifii pfpimisg fiialjill pf iultitpietril iita. 
fhi 4«fits€i |ilscd is tUi i§^!c uiifii M piyiti itsi all 
iide il feiiUii U di^elop i g^Pii In h&odHs prieliiiit sptc- 
tni dici for ibt m Itttaklllf oriiDted isruMu idcfiliil^ 

eo^nt will p^ll thi la^ii^Ui urth ftaoyfefe iciistiit Is 
gttlfiti hii Df fir m iifth gurfi^e tutm'hU ii diiired. 

Dlfiyiildsi jiith cliii paftlelpa&ll l&d ylected gypefviiora 
of lU vifisui psnicipifiti havi IMlEitid IM a^irtll the utiflaU 
|fii«tid eil thi bkl^oiy lad nitdi of lU iludfflU. filsiUi 
' ^giitis^ 'lti?e \im ydt If pirtfcipffiti ihmt uUfUU tinf vlib 
ifiuld be iidtd, deiitidi 9r Kdifiid. niM iuggeitidQi art biiDg 
e$piidfied rad viU be iggDrpDiaUl thi mtm ^li fiiaibli. 

CmiluUatiptis ylth thi tiEiaoiolj Iflsflif ixpirta (Dft' 
LladiQiiyb id HorfM il Ihi Ubefatof^ hi AppU^liqiti of 
Isoti Smiini at rurdut UniYirilty m U\^ cosductid eoaeir^iai - 
mluiiian q! thi m imtiuetianil prQ|fp Id low mi uAk^ 
pfdSiiai^g of iultiipicfral ditii hiluatlofi d the ippUed i^U 
Mflfisg mfm havi been ndi Ij thi Cintef far OtIiq ligioBal 
Ituditi at Isdiffia Siile ?Qi?iffltf in addllios ts ivaluation ffsi 
olais piftkipint a and thi if aupirviiori, Ihiii ivalidlioQl 
Miciti thi natifiaii divilaptd ari silting thi neid ht whkh 
Ihtf wire k^itididi ly||iitl^QB im all iviiuitDn will bi 
'ingofpcrated into fytuci l&itfyetionai iaU7ial§> 

mum\ 

eoiplitidi thi projiei will iiki evallsbli; (1) a i^ual 
'•for ^'Frisdpiii mi frociiilni of Ririeti liBglsi fof lifth 
Itfoureii isllyill'' which itfiiiii low coat appfsiehii to lachiol 
pfoeiiilnl of mltiipeeErll data; (2) a i&nuil for "AppliEillotii 
of Esaoti iiiiiini to lirth Efaouteii Aflilyiii - (rural)"; 
(3) a lanual for "AppUeitioBs of Imu Siniia| in Urban-Ei|iQaaI 
Afialyii?''; and (4) luliariis of all liBuiii for distribution to 
pot^tial uiifa. fhi fifat of tUU n&oals havi biin 
ee^lttid. A ^m^m inforffling pottptial eouraiwork paftkipanti 
hii biis eeipliUd ^d its diitfllutiss hai bi|UB* Other' broohuf ii 
and iJiDQtmcmti en anticipl^id bdori CQipUtlgn of thi proj i^t< 
Then MtlrillS will bi dlitftlbutid to udivirsitiia and ajinelil 
i^ieh hivg an intirnt In divilopiQ| slillar prpgraii or who vish 
to paftidipate la the igtabliihid W progr^. leqyeita fsf 
Htariali (diitfibueid at no eoit) iheuld hi Mde to thi pfojist 
ilmUt in thi Dipartiint of Oi^fiphy and QiolOiy it ladlaaa 
itili iJBlVirflit^ 



Tki pilMipil pUai mtktd with m pjici ifi ^ ' 
rilalid to (1} oblilsiq t |eod i^ipUc diilfilfllki d FCli^i" ' 
pti ^ {2) thi tftl fffUnrk vhisb m lillHtij fo? ptdjKt 
oaplitloi. Tte ciSfiMi difilDfiei tai bia riiMuUf 
floUai ffii tat li li mm M oqraiUtlnQ d £taiMa iltk 
futifiipala ff ai a mi%%j of mi dlM^lisii ud 

geotriphi£ afiia fiU liki ton tl» the kitllUf ttCUlpltid. 
Thsi yi hie m dUfistiUf fai k^iffUl aiiffitiili to 
Kheddi Ihi fiiDli iQikg Maevofk im ibDuth W il tffj 
flsiUi Iti sff irtagi Khedflli. The kiepetkn §1 photo 
ifilirpfititlon wilh HChise pfsiiiibl of idtiipiGlril dm ii 
sol li iaplite II diiifid bieiuH df Ipii of ioii pfoje£t 
pif i^il dii^lid 11 pf tarj photo itttrpiutiim coniylu&tK 
thii pf oUs ihoyU be raetlfied in Ihi mt Mm, 

The ugf oUiarllj of uMm pFociiil3| of iiltiipiieril data 
to Ihi yiir oMltj hii Bdi it dlffiltili to offir eoumi u 
1001 or with i friqyesj ^kh ii diiif^lit ^od peff ill htt 
beffi udi in riaghki the bdiini led nie pUnssi ffid oihifi 
iDteriiled in iinh flKtscii aniljiy. flthk H ftpnihi Ibii 
hue of itudiiti will be wll eatabUiM^ ktin ommti 
training 13 Urge ^biri of ilydinti ontiidi of MUna-lUiaoii 
els be lipillid yilhli l jcaf i 

lioauii tbi lobai dnil^p^t ui m nil difilspid 
it will hi ^iilhle l§ diitributi £§yf ii«^k Btifiili to poietUl 
uieri both it IW and il other lilii in thi Oalted Itataa f if? 
loon. It ii hoped Ibil dlatrihnlioQ of tMl uteilii^ oinjifflctiol 
with Euual issif iti ind other aiaoynaainti will raiull is 
wideiprad diii^illoa of the rsoti iSilni pro|rli. , luliilifilllj 
m idditionil ll ionthi m isit^tioiil 
aitifiili dtvikpid in thli prdji€l flU reach Ihi istil mdiiaoi 
for wbieh it wii intinded; boyi?if a lirge iijoflty of the 
Ifiltnietional uCef iala will hi coiplltid duf ing 197?. 
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fttJtCT SmOfSi Itod C. Icgeiiir, Jr. 

' 130 Via Vliit Ofat te, ID? S 
Ksnffl, .OK ?301l 

(403)3254511 : 4( ' ' 

!hi pu^sii'of Ihl pioje^Sj Is lo dtvilepi a§ Buppleiintl te 
itiiii&l iirth i^itsci cuniEuli In gfadei 8^10, i iit of 1^3 di^ 
iutmU^ll yiUl vhlgh iii byid oq eyrrlnt lEiintlflc riiiireh 
lata lhi,cbpQiitlaSi hiats^^ pFoqiiSii d the iirth^i ermt 
ed ippU^tlsni of thii hmMp to igp'i agtivitiii, The 
pfsjill ii iipletid to pfevidi m mkl far shortinini the tine 
111 fef trffillito of eniQlng Tiiijrgh inE§ usiful claiiregffl 



ftii iflitmtlonil setivltlii iFi Intended fsr juilQF high 
ichspi gtudeati in lar^h iclia^ csufiis biln| tau|hE at |fidgs 
HOr iftili BO CurrtnE flgurii in fiVillibU, the mil rfcint 
upon ff§l Ehi Hilioail CtBtlr far Educ^tidnal llatlstlei kdl- 
eiUI tbil Id 19/1-73^ b%m icudintsfw^ infeilid In an earth 
l^ffiei esurii 1b iradii HI (ripriiintiBi 4.21 gf EhaE aeha^l 
pspylltifin), mi that i IqUI p! P90jW ^udinu win inFallid 
In thli mm k irldis 7^12, Ineiialvt, Ih? nubeT his b?k.in- 
4fiiiifi| itiidll^ mx fhi pait 15 ^iifs, In addition ^ m%t Junior 
hl|h ichDoi itydenti hivi as sppDftiiilty tp Uki leneril Qf 
phf jl£il ieieaei esursei in which project litiriiii could ipprgpri^ 
ililj bi iad.yded. kdlf^cdyi It is ixpicted ^hal develppignt gf 
Ikiai ulirisla will atliulete develpp^nt sf ilillaf Mterials u 
balh Imt i&d hi^ei gridi livili, includinf ^Dlligi, 

laaovitlvi ypicti pf thli prejict Includi: (1) Eh? iquai 
pirticlpatlm pf Jisidf hl|h lehesl tiachirsj active riaearch 
idQtiltfj ifid idiSSi iduoitpri in thi dsveldpiint of the in- 
^itfyetiaBii uterUlij (2) the "it-hatse" d«vtlopi?nt vork bfiflg. 
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plrforiid it iii divtkpiiftt eintifi ihTQU|h§ut m utim\ and 
(3) Ihf liiVQlvilfnHl m iduditlsnil 5f|fflli|Eian, thi Kalignal 
AiiSEiflElQfi of Q^lsfy Teaehiri, In n laitryeElpnai dtviiopiint 
iffert. ' _ . . 

Ihl eaibiqilloB gf innpvitivs iipfieti ef tht prajici li 
i^setid ts fiiull in a m ef instniEtiBBil uaiti vhkh will Hi 
(1) m^mi m thiWtifli^dia of riiurfh; (2) riadily 
adipliiU to iriiting EUfrleulit (3) Iw eoiE, in tiris of m 
dmlipfint eoiti aid Ml esits; isd (k) llktly tp feiult in 
Q^tiDiai iiwkpant, dliiiilflitloB^ eid idspiien aftir ihi 
lerMnitlEfi of Ihs pfDjld| thrpuih thi talinylii| aEtlvlElij^f 
lbs tiaehfri, riiiarEhifij and NAGl imibarahip whs hav6 piftiei- 
pited, Althpuih thi prpjiet has mly btin ia opefit^en slnct 
Au|uiEj mi, Iki probib^ity of sucEiia'k ittilniai all of 
Ihfii rtjietivil ippiifi fiegUint. ^ 

IVALyATIOHl i ' 

flis diVilopsiatii ap^ratiffli of tht projict art effltlnuilly 
iffidaf riview by a p-pfSion AdvliDfy Isifdp yhldh Inekdss fip-= 
riiiatiEjft of the pppulitloni inyslvsd ^th aid/of iipastid by 
thrprQjgEt^-pirints, tiiEherij lehopl boird aabiri, tdueitional 
iMoiitriESfip eoFrleolii ipidallsEi, and ielintifie and idyea- 
tl^al orgffliiatlOnS, The Advilary Bqprd oielti tvi^e yiarly far 
a EwNiy iiitiBg'l?iEh thi SEiifln| Ceaaittii, which indydis the 
m mmin Cm^ttH, the StveispiiQt Dintar Ummi and 
thi hsjiqt Utim. In addition , prajict ictivitles are eon- 
tloususly iealtofid by tha Director thrQU|h liti viiits, Bpnthly 
rtpartij and Ggrmpondineej sd are ihafed with tht^Adviiory 
Ipifd via fipgrts mi €0f feapffidinci . ^ ^ 

The divtiopfflent gf InBtructlQSil Sti itlilf li ofpni^id 
M a threMiEagg pfociiip tdth fgrHUvi ivaluitlon provllioni 
leeoipanylrii e^ieh sta|e. Dufin| thi Inltili dlvglopfflnt of the 
ipstfyG£lgn|l lElE/ iviluitlan ii infsriil, coniii£in| of In- 
cllii leitlag by tlii Uichir invglvid in thi divilppiinEj mi 
coniulutisa with sttiif tiaehiFNind iciintigti, The mmi 
lEagi of divilspfflint focuiii m tht Instrueiknai unit itiilfj 
isd Invglvis £sllictln| diti dn atudtnt ehari^tiriitici, sEudent 
bihavlgri classfogi aettin|p ffld ttiGher behivi^ri and usin| thlg 
(nfonation ta^aodify gf rejeet Eateriali develgped, The th^' 
8ta|i ii afaid at contributing Inforiatian pirtlnent tg ihf 
tmWi iui^, and invglyii elaiirosi tsi^lng of MEerlili in 
thilr Inteiidad context in lafth iciencg curiiciill, licli lEtlvlty 
¥lll be tiitid by ippfOxiiiEll^ 150 mkm in iach of thi mmi 
mi Mti iUiiS* Tegehers and schogli fiprghntativi pf tiiehif 
EharaetiEiitics, carfiEulii andMEudint populitignij wlU be sehs- 
Eti on a flatlsn-widi buii. Whlli 4he rtiults of tvaluatisn yill 
bi ysid prliarlly Eo laprgvi Ehi IngtrucElenfil imlts, ippropriati 
spthlaii gf thrriiUlEs will be published la eduGiElonal jpyniali, 
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HATllULSi ' ^ < ^ 

Ifis prDject !■ i^sided te Involve tvs yesFS of develop- 
■istal fffort, follqwed by m Chird jtar of esapletlni ses^d 
iad third ■tsgs evaluatlsn testings At the end of this clg^, 
it if aMpseted thst separate iiiBtructignal in its on many as 
SO sapafAtB tspiai pertinent tQ Eyrreiit emstal researeh » ssne 
vith varlatlsna la Btyla of prea^tatf^n or EsnEeptual and 
raadi&g lavalai f^Il ba avallaSle. Current plans are for cos- 
■trclal publication, although arrangemants are still pendliffa at 
thia tisi. In the event that coaatrcial publication does not 
appaar practical, NAGT ^11 undertake to distributa matarials 
throii^ iia bualaaa^ office. 

iBa sDlj raal prsblato to data has baan tha lata date 
(JuBa 17^ li76) of notification of avard of the grants As a 
raaulti tha direetOfa of the flva ^avalopmant cent Ms which 
could ba aatabliahad in the Fall vara ^abla -to arrnga for all 
of the rcleasad Eine which 'would have been deair^l^froB tha 
Frojacfi atttdpdint. ^vertheless, owing largely to their dedi-^ 
cacioii asd nlf^eacrifice i a great deal was aceo^liahed during 
the Fall, aad with the addltlpn ^of the sixth ^nter as of Jan- 
uary I, 1977,' the Project effort is proceeding quite satisfac^ 
torlly.. ^ of January S, 19 77, 47 instructional imits on sose 
tt^act of 45 asparata topics related to current crust al research 
we're in soma stage of development at the six centers, and at chgc 
tiaa it was uiticipated that 35 of these units would have cos^ 
pleted Stage 2 testing by Ji^ie. 1977^ 

ADDITI^AL COtfffiNTS: 

Preirees raports on the' Project are published regularly in 
the Journal of Geological Education, che official publication of 
tha National Association of ^olo^ Teachers • 

I 
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fti urto lesMiiei pEDgrii li diiipd dm thi isdil sf ' 
^ iificidturil iliiyiofi. A|fijuliufil eittmigi pUjed a&d 
cs&tiQuia |§ pUy in lipertiat nit ii diiieii&adni liehAQhgiQal 
i^gyglismi tg £hi igriculiure saeter ■ Althsu|h ssoaidirably iiiht^ 
Al Ifdi a|iicuICUf|l iztiniieii, bhe Ufbas ic^aaiiea prs|r^p fgUdfii 
' -.Ihi ndil d tfiininii rileirch ind eiuasloa mMty wlthia the ^ < 
ilMpfggra, ^ 

i?iMag eoipgginE sf the pf^gfii 1§ diil^id |g iduciU ' 
.publie mux kddm wkm in thi idintifie.tiehniquii af ieeEioik 
. ind ititiilkil inil^iis far appIicatiDQ ts pu^le jiQtor prQlleil, 
^ full ptsgfii i&taili eviF qm icidiiie ygiF gftFidilignii clips' 
# ¥ork fiad I, ail Knth intiriiihip vith varioui plic gad priviU igir ' 
Sa. rti lEylenti la the \$m iQiijitifk teehniquii ' 
duriQi thiif fqrail trilfiini and apply^thii Is ml w§rld applkitlsng 
dyti&g thaif iotifQihip. ' ^ 

Thi rea^f^h aad aztingign csspongRCs m thoFQughl^ intigrated 
iQ Chi Mlfl pro|iSi and afi part of ihi iUdik'§ fgmal EFiining, 
Eagh itudlsli at the end of oni iQldiilc year uf dasivpfk, is igiit 
tD one 5f Virlgul publle ipngles to um mkiMmh InUrni. li^' ., 
Sidti partiGipiClDg in Ehi diy day aqtivltiei a! thiir of !ki (aE ' 
Vhieh i\M the lEudenli kani the pslitieal feaUtiii af publk leqtgr 
M&iiiai&t} itudents m riquind tp. carry out i gQiprghgnaivg risgarch 
projiet, usiful Ee Ehi Internship a|iqy yith whioh thiy yofk* It 
ia thii# mmm pt&Jegts which Intfyduci the working publie mint ' 
spigyee tg tbi pQSlibilitiii d igdeni division sclgneg, In thii, i 
riipaet^ thi lelMty is viry lueh in Eha gplrlt d igrleyUuFil ^ 

StfQil9D> 



AUMEHCEi 

Ths Erai&in| Qdipgqeiit is dell 



fQrUQltgradiiate laitef Ifvel 



itudinti who m p|iparip| fgr eiplgyMnE in thg Iml public iietor. 
Id the devilapenul s tips? Chi prs|fM is eicluilvely far itudinti 
at thi Unlfifilty gf OaUfgraiaj E^nta lirbafa* The original plan ' 
ig to aaki siftalfi phiiii of the prograi (partiquiarly the corl mtm) 
availabli t^ other iaatitutlgns. Plii^ irg now famiiliigd bo 
islirgi the^preir^ to includi triinlng in pliimini for undgfdive/opsd 
eoimtriia. 




i 

' Aydio tuloriil Igdulii gf the m% anilytleil lacirials a?i 
eurreatiy bslni pfipariii eff ^i^ui at a lew colt, The iiEhgd e! 
prepafitioa la deilpid to be iiiily.ixpsrtedi 

Thi mm iilerial ii biin| pripared on audlQ eaasittii vlth ' 
priatld mtirlil le leeofipany thia. the v^ittin litifiil ia refefineid 
in thi audio t|pi§. p 

ktauae of the lechaieil mi hml nature gf <hi laterial eo- 
veridi the uii of audio ^aiieitgi with i printed. lyllihug vii found 
to da 11 well g? bittir than othir lodia sueh aa tiiiylsiea eoipatible ' 
videg Eapea^ Fyfthenjorit it has thi advaataie of being rilativeiy 
inexpenaivi aad thm eaa be Mdi yidily iviilabli for uiiri off 
eaipui It fialonabli>^, ^ 

EVALUATION: 

# Thi audio tutgriil lodulea are firsE ivAuatid fgr cQniint by 
li|difi| irtits of |hi idpnoiica prslgislga, A§ the iltirlili are 
developed thiy ire pre-tiiud on pait itudenti and tlfin ivahatid in 
lEtual daiirogi use. All ivakatlon ii done with thi cooperation 

of UOii'i OffiQi gf InitruGtigpfll Gdnaultation. 

\ - - , , 

HAmiALl; \^ 

in addition tg the entlri progMi de^lopient and itryetuf€i 
thi iijor aateTlala divilgped are m audio tutorial %qMu and the 
£gre tichnical latlFial. It hll npt been decided how the siaterigls 
\^iil be dlatributidi Fq| the pg^od QYtr ^hich thiy are being pri^ 
per^d^ they ire availabli through thi LlirQLn| Eiiour^ei Library it 
Mh Soae diiquiiioii with sgpercill piibllihiri hsi taken plaSe, 
and thgie have ghown interiit j£i the Mterialsi ' 

PROBLEMS: ^ . 

- , 

Our iajDf prdblea with the entire prgiraa has been the anper- 
viiipn of lEudents duriag thiir internihlp triining, Thay quickly 
Idfctily theiielvei ai iffiplayjiei |f the ipnciei they work for, and 
find it hard to riseifve their studgnt tQhl In a imii they have 
tWD bolllii One is the eiplgyir itid thi aeeond their aeadeiie 
lupifvlBgr, 

Februiry Wl 
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AMOUNT mm\ 'w^m 



mm KUpER! BE[J7!=07'246 A02 
DATE AWARDED; hm V. Wi 
PRDJECrnTU:- NATIONAL COi^FllNCE ON%E£DED RESEAlCH AND Wmm 



slFlCTtjj; Donald H=. Wftnt-wgrth. PadficJ^ytheran Uiiivljsity 
w Hansen ! Llni versify of Wisainylru Madison 

' Faeifis lutheran University 



, "The purpose Of Ehi§ prajQCt was to provide m. apportunity ioi 
pfofessionals in eeondrtics, eeonoinic dtotion^ and educafi-an Ed 

tion?] for [leedd im^ 4nd devQlopiiient, afld itinuloEt eduGationd 
activLtlos to iitiprQvri RconQmc understanding mm all citizens. 

AUDIENCE^ 

This pcoiectwaf; devgiQi^d far the infym^tiOn of prgfdesiori= 
A% aE Eh^ naEinn^l level in the afcas of mmm^, mmm e(iu= 
catun, and education. Fyrty pdftkipants aHended the cgnfsfonce. 
offofing a reprgsentkive sdr^le of tiidr dlsqiplines. ThQ eQ^fe^ 
,enen was IhEendgd to pmvide a forp by which thfi partieipants ifiyU 
assess the gta^us of Ehe gcmic diicatiQn fiuld. Thi§ will mMt 
t\m and their colleague^ to devise and conduet , research prnjgnts. to 
gorroct the pfobto identified;, and to design and isficmeht surric- 
yliff! muE^fiale for use in elMtary and iincomkir SGhools at the 
national :level> Indir^^fitly, school children throughout the nation 
will tefit im thii educatiofi maEnruls dcvyloped as a result of 
the findiiiqo qI thin conforenee^ 

INNOVATION; , ^ 

Thi^ projeGt was able to have profdGSiQnals tepresenting^all 
.retod areas" r^et and eqlkctively dnvdop ^fiorities for fyEufg 
Dre=cQlleqe eeonoiniG educatkn currieyiiin\ dsveldpf^nE. This ^yn= ; 

the^h dmlmimi vm^ ^ii^ ^^^^^ ^ ' SSB ^^^^^ 

futuro eurriculofii «|rk= The nliniber gf profepional conflicts and 
jyrisdistLonal disinitcs that were an integral part of past eurtic^ 
uluip developf^iiE p^QjestP mi be rPdueel by discussisR of i^^Frt^t 
iggueg prior to devolQfM?nt activities. 

EVALUATION! . , 

. This prnject ar^iitsiieji theAxi^tin^ ^EAEe of Dcqnomc education 

,4 identified r^conf^ildAi^ftf ^^^^^^ ^^^^^^^^^"^ 
4bk ^cmom oration ^diho cyfilculP Mtenal^ available to 
WmM^ adye^tSfS. As U ha. not been Qvaluated in 
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tititiw t&ip. HdWev^r, the sntiiit s! tjs eofifereiiei is biing 
pi^lished in I &3eX of preeigdliigB and is pail^le to eGonqiists 
and edueatsri in the mitid atates. estent ts whi^ people uae 
thi rgaofflffiridatiDns for rpiair^ and eu^riguluffl devflopBint will 
dgt-ermne ko v*at degfie pfSjeet Wii sueGeisful, 

HAtEilM^Si ' /.^"^ ' 

Any reeilreh Ftaultg of proiects iBidirt^ift as a fiiult ef the 
cQn!eience4 tiemndfltisni will likeiy be ivi^labli though pie- 
fyssional jeufnala as ripfijits of irticlei? *ieulm pmjects 
dgvelsped wiil bravail^le through essfiereinl piibiiaheri. Ho ipl- 
dfic pfpjiGtB werl btgwi as part of the siifeifsiee itself, 



/[he fact that thi people iflvplvld jdirgGtgf, e^difeotor, editor, 
paper wFltifS mi reiperidenti) wen, it 15 diftont tatigoi in thi 
cogtinent-il United Stites Mdl eomieation an ixtreaely difficult 
pmtm^ Another njor prsbliBs wap the length of m required to 
publish the proeeedinga. tiai and work kvolved were greatly 
undergatiiated by the prfijeet difeetere aiid GW^mM by the eor 
nmnicatien diffieulties. 



ft^tm^f 1577 
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MitheniUcs and kuQUl kim& 
Diiciplingfs) 



AWARDED; Jtme \m PURATIQN: , ih nionth^ 
PiOJiCT TITLE: COMPUTER A^D LABORATORY MATHMTICS 

PROJECT DIRECTOR: Mm F. Tinker * 

i I ' 

PROJECT ADDRfSS; 1 ArsDry Square, Sprin|f[eid Tqchnieal CoRUnunity Mlm, j 
■ : Spfinifield, Mpsachu^eits 011D5 Phone; [40] |^-9B]fs 

PURPOSE; 

i- The mnW |Qal of this project is' to prodde mm to eareoo m 
' leienee rtd teehiislogbi for students with inadequate pre'ColIege la^kfit 
prepintion. Thi plan h to provide a varietx of rich, concrete expiDrionceii 
for Itudenti ihidi exploit the jntimate connection of ffl:itheiiiatics, technology, ' 
tnd scientific idlis. %t finishgd pfgduct win be a series of soduleii dty 
lipid ts cover csneepts hm Mtheaatici, instruSGntation and the conduct 
of sciinea. 

Our hopa il that a visually and ia^ipuUtivdy oriented appmach to tfiesq 
topici iOuld speed the acadesic progress of certairr students who learn best in 
these apdii. Eventually, we want to test out this hypothe-sis by generating an 
iillt™nt that can predict which students tfill dg he^l Hith this approach! 
Ihm ideas can be, couched in um of Cfonbacb'5 Aptltydy-TreatEient inter= 
action paradip, Ke plan a fartal A4" study in the third year of the project. 

mm\ 

Our lotivation far thii line Df invenigation mm fm the hope that 
QUI yhuiiiy and tactfully fich^ approach will sipifieantly isiprove tho access 
ts seienca and technology eareerl by certain leinhers of groups of individualB 
sho are m lariely exclude, in particular mm mi iinpritiGs, 

INNOVATION: 

Hie pfeject consists of developing two interrelated courses = The firH, 
thf Instmentid Uboratoryj i? a graded seriys of experienees with thq pal of 
eVfntuiily pfiiiitting Itdents to widertake a smU investigation on their own. 
*nie leeondj Ce^utef and Uboratofy Mathesaties, covors iiportant pre-cakulus 
Bthefiatieal eoncepts in a laboratofy setting mking extEHSiye mt of a low-cost 
fTiphics cojfuter systiia. 

At this early point in the project, a Mjof effort has hm iii the 5ta6ili= 
lition'of the hardifafe delign. Ife found it necessary to develop our m mmul 
lUt coibined the need for conceptual fiiiplieity, flexibility, interacEion, :ind 

■ l^e co^uter systii that wg haVg deiiined, the Persenal Instructional 
Eo^iutif Syitei (PICS) should event\ially cost appfoiiiately !600. It will be 
ible tg iui^i iiwpU pfogrgffls iBaded froi an audiO'ca|r;ette tape recorder. ' 
Tlie lost intirestiiig feityfe sf it iM W interface i/ith a li|ht pen which ■ 
cm driw i^phies sn the TV md provides a hardware^ free aeani of interacting 
with the cQ^uter, Hie cQ^uter. alsD has a general interface for instruffienta= 



tion which we cnli the keal l^orld Interface, Hub interface is Capable 
Of interactifii with an !IS puge train, a solar panel, a model house, and the 
in^tfUJiiBntation syiteni, « 

The instrumentatioil ^ysteni can nand alone and provide a mm of fneasuring 
the basic phyiical peraMters required in a broad range ef esperiiiient^^empera^ 
turOj presiure, force, strain, flow, accolefation, sound, vibration, dispke^w 
lightj and spicific^on potentials, Standing alono, the^,e f efameters canH3e 
read frofn |eneral purpDSe analog or digital coiiipQnents or interfaced with a 
eoiiiputcfi the inst riling lit at ion can be used to gather and analyue data. 

iiVALUATlON; ' 

FtiriijatiVil evaluation of the project ha^ begsin with volunteer studenfLi. M 
detailed plan^for forrial evaluation including an AT liiteractign study are still 
being iiiade.-""' ' ■ 

mmm- ■ ' ■ 

A ntiinber of technical reports nil hp issued periodically fro:ii the project 
headquarters^ Tlie current and planned reports are lifted below, 

h ^'Project DeKription"=^absiracts froiii the original prDpo^ah 

"Change in {ii|h Educati9n''-a review of the history snd stnitegles for 
change in educationis-sxenplified by the Coioisiian on Collep Physics, 

3. "'Hie '\M tjraphies Interface/' A technical deBcriptiQn, 

T, "'liie Real World Interfaced' A description of gur bu^ structiire and circuits 
used in the interface. 

'llie Techtronic5 j1-#10 pragrnmsJ' A listing in'description? of prograiiiS 
developed, 

L. 'Trogress l^epart' of tho first, si* montlis. 

"Applications of the Personal Computer System," 

M the tenination of the grant, software and hardware Mterial will be 
■ .made available through a publisher and Oiaiiufactijrer, Until that tm^ printed 
circuit boards for the graphics inter face are cyrrcntl)' being mde available 
at cost and other circuits will be mde available as they are developed. 

FROiLEMS: . \ \^ 

Ourjsst seriu^us difficulty tD date liM been operatini an educatloh^l=j^ari 
and Elevelopmeiit grant thfough an institution which is not equiped/to hnndle such 
pntL m., the UPS strike, and supply difficulty within thi^flectronies 
industry has considerably slowed our rate of proifdss and deniai^ed an inordinate 
iBigLmt of bureaueratic work by the prsjeet penonnel. 
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, ' * [npineering 

PROJECT mA- mmm , mm mEm mm 

mm TITLE: [DUCAT lO NAL HUDULH^ Dt:v:iil?KKN;r M Tl mm M, 



\ Piiaip DIHECTiiK: Llfi. Eokhoif • ^j: 

FfdUliCT A;i!jREH^: 'lep^irfiuMif -A^^vX^^w \x^^\wvx\m 
; - ' ' y;ird H:rl[ 

M;ii!ti;i[t,tii, h^'sO^; . ' 

' mm -. 

gitKlulrs \^im in nuilcaf fuel lycli^ i^du;:;inua, jMri inydLiki^i will 
dc'-iiv^ririi for fi:^L' ifi' ii tr'»idit loiiril ili:-rj-;r!H^:D stittini^ hv Ifn'turcr.'i jnd.iji 

i 

T[U' Midiib^i fl;ty hi! individlljllv ar ;iS p^irt ot ijthi^r ^?)ufi^i:J^ 
J 'or priif?r;iiii^ of Htiitly, Ai?in ^intiie [jindiib^; yill ho ;iMi' to he ustd fur ;i 
p Lb 1 [ . = info fiRii 1 1 n fun 1 1 m < 

ITOTIO^: 

utiivi'riiity pfofiMJur^] ;it;tiv;- in luu'lojr Uiul i'Vv:l(-' CE^ucntion liii?; btcn 
_ jgnntij. Fyiir Cii^k Fyrccr; wufir dt'^lj^fhittjd fi)r thtf [ulinyln^; majnf fuel 

tiiid tnul furaj^j tiiel fi^^tiinhly dt^sipj luii] iiluncnL fabrlCjtlDii, fuc?] 
handli!iBf^fti/l transport, cf uii:;.!Uty ajiindtirtiticinSi and in-torc fuel 
/' MnLigt^n^nt; 1= futjl rtiprocui^Htng ;ind wanti: Mn!ii^(:if;j^nt; nnd 4. fuel cycle 

indi: 



Other cii[!iittLH' mAinik'ri-; fr.^n] univur.Url 



aguiidifB ylll he added tu tht= NFCEC :;n i n;'d h;ihl^;. Al^it) nn AdvlHury 
niifiifiiittej^ nf iinlvi^rjilty, industry, and iinviirnifitiiir pouplu \m \m\\ fomM^ 
A iiaynn grnup with tbu Fiiol Cyrk ;]ivi^U>n of tho Anic^ric^ifi NudD.ir 
S(jt-lC'ty yiil5 appftntod by I'Xf^riitivo ^oirtinittL^ti. Thi:' innovjtivi: ii:-ipic":t 
>?f tlfcBa^aiTlittiies k that this in tho lirHt diny th^U a nulioriiilly- . < 
orietiEd poyp nf yniviTiiilVj indu^^lrVi Omi pitviifninijfti; peTSQiintil \m ht^M 
"fonocj whkh fjnflmfiiastii'.illy ^iupp^rts tht? du^/ulDp^unt tif fnoduU pri- 
ifi^nuifm for rmdcar fvcln cduiMtion, Nl* wi'lUprepiir^dj cohurtriE 



EVALyATlOH; 

AM nioduleH are ly be prepared inf..dfaft farn] .jnd eircLiUud ro thi 
fnur Task Farce (gubpryups of chi^NFCEC) [ihalfmen (Task Fores k \m . 
Ewo^:n=i:h3lrfflAn) Si well as tho proji)cE difiCtor fur feview and reinval 
of cp/rsgioiig errgrs, %%%% reviQyed=i!!Odules will thifi be dl^tribyied 
t2 fill ifleiibors of th^ NFCEC veil ae Advisory C^iitteO itib^Fs and 
MHbbd.itis of thfj tJTGEC and Indlvidualg desiliioted ae reviewers by eS 
Liaispn Orcyp fcf fhfilr rsvlyw and cQOT^^ntSf Each isPdiili will be sub' 
jscted to close scrutiny Ijy i^tudeaEe and practicing ^tiginisrs who are 
Biudyinp, or vnfkin| with the KFCEC, Advisory CQisiittgei KFCEC Asaoektei, 
cir the, Liaison Ofoiip= AH of \\mt cMnts vill be returned ta the Taik 
Force phairiyn.i thi] liiydule aulhyr, and the prQ|ec;t dirictor for incQr= 
paratfon into the ftaal tnodiile, 

KATIIALS; 

, During the project Ufetiine snd upon cPfflpleElon of tht? prqjKf^ 
the prajiiGt ^irectyf Will Mke iiviiilihki on a cOHt (norrprofltHail^* 
copio^ of all in^tfc'riah to whofflgver eKpreHses aii interest. Thus far 
fifty'One pr.eliniinary"- draft iodules have been prepared; seventeen, 
Hhtoen^ four, and fourteen ffdis Talk Forcas 2, J* aRd ^, respectively, 
The Bubjectg include: exploration , ailnlni, silling of uranlui mi 
thoriuif! flfo; conversion ^(UiOg^^ UF^), fenriehsintj cDriveral^s W% ^ UOzlj 
and fiM \m%%\ fuel eknieiiit design and fabrication;, fuel elesent (neW; / . 
and spent) handling HieEhyds; traniportation of spent fuel; reproceiBiii|| 
i^f spent fuel and recycle pf uraniui and plut-ynius; flsaion produet ( 
wae.te managenient; safeguarding the nudear fud cyde; ecQngaieg^of the 
nuclear fuel cych; Irrcyrg fuel mnagesient; net energy pdeli of the 
nuclear fuel cycle^j find eriviPDnseiitdi iipact of the nuclear fuel cycle* 

The yfgani^atiijn of tHli group is such dhat uie of oaterlals pre= 
pared by other iroyp^ (where appropriate) ig not iiapgded, rather uie li > 
promoted i Haterials prepared by aliailar groups vlll be used fheneyer 
possible, 



^ks seriulis prybleffls have b^in eneeufiEered* ' The project haa beer) 
fOOylvid eiithugiastically by all* Indiiitfial participation priienEi 
a gll^hi problefs' because of lark schedules aM the prDprisUfy Mtufi of 
sjOM- infyrPiitlon needed to complete BOie i!i0dyK'9. f 

ADDITIONAL 'COMTS: ' : ■ ^ 

\l i§ easy to spend too much time in organizing, and not lllotfing 
enough tifne for iodule prcpAratlfm, This hss been Overcoiae by our group 
beeause g! the e-nE.husiasi of the gfoup and their viilingniss to acqeft an 
orpnizatlQn atructufe pa^tyrnsd alter other gfdups and one which Eini= 
niises aduiniitrative tiae as will m group tsee tings* 



AJ^thQugh nuclear engineering y due at ten 1h noc ah e^panHivtj 
(people=wls#) as ether areaSi it is vury yxpariBiue (tnaLtf r ial =wiHti) . 
To Mintain a reasonable balance with respeet to material anU ptioplu 
rtquirep eareful manageaenti In order to Insufij that thy materials 
prepared during this projeet are used as wldyly as pos^iiblt? t- very one 
vho is willing to eoepefato and wark will be given f espan^; lb i 1 i c ies . 
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pioJECT mm: mum] 



Engineering 



iTWDED; mM 



E MfiDED: July, M DIIATIO'I: -36 months 

TITLE: THE DEVELOPMENT OF mm M TH[ LMEmOUATE 



CHEHiGAL ENf]ifj£EHi cyiicyLUfp fiTI^ytftG 



WJECT DI^FCTO^; Ernest J. Henley^dnd mm A, mm 
PIOJECT ADDRESS: WCHE CORPORi^TIOH 

il M%ii\[mWi Avenue 



SE: 

The purpose of this project 15 to produce and distributi nelf^ 
stydy* sifiQle concept, test (pririt) modyles in taical EngineerinE] 
to cover the entire che^iciT enqinaBririg curricylLin. from 50 to 
100 modules are envisionel in^each of seven curricylyfn areas; cQn= 
t.rol, tran^jortf st*if]ewise processes, desifjru UoichiOfitry, 
kinetics* and thernqdynaniics. Another purpose, once the modyles 
m writtiHi is to trace prerequisUe liiW'^ and develop curricylp 
gyidei which will be helpful to cyrficuium pldnners. 

The modules are intended for underqradyate^ at all underqrady^te 
levels in ctaical enqineerinq. The) nay also be mi by cheniicii 
'Ingineerinq qraduates v^ho wish to ypdate thps'elves on more recent 
nethods and developnients in tie fleld-cQntinuing education, - ' 

liOVATlOH: 

The field of ctietDical enqineerinq Is ilnost entirely UcMnq 
silf-instryetional material. The project will jnvnlye the entire 
ehinieal engineerinq coniffiunity in divglopiri tMs iiiiportant fnaterial. 
Th& project alio involves u^inq patfi findinq aiqorithms, once the 
■modules are written, to trace prefeqijisite skilU dfid develop cyr- 
Hculun p'des which will fce useful for orderifiq nipdul§s dfid helping 
CyrricylLjn pUnrers. 



E' 

The eniire project i? ynder the fjui dance ond evaluation of a 
national steerinq cgmitteg; ^fuber] of the copittle inclLide the 
coufitry'i leadifiq chemical enqineer! froniwell k™ universities; 
the cpiimittee has fiionltored the project fron its conception, 

The foil owl nq evaliiation fofrj have bien developed for specific 
iiiodylg evaluationi 1) t student qyestinriniire. I] a profe^slQnal 
acceptance evaluattoii foni i\mt at^peers> and 3] an editor's quide 



to deterr^ifie if the ff^duVcoiiutik^tei/i^ its ob-= 

jectives. - ■ ■■ ^■ 




lifi excellent resWyg in , 
tout Ml of the Milis^hivi 
publicity^ in prepiritlon, 
isi inodylii yet yncoiivisloned 



Upon completion, the prM,ict|il.l ffiake iviilible 50-100 fnodylis 
ih each of the followinE) ihtm ctintral, 
.,trinipgrt, stagawise prociili^vfelJj^ itolcMofnatry, Mnitlci, 
and thennQdynamics. Each'ttlO^^ be roogfily 7' to 15 pagii, 
!inqle=ipacid in length. S^^l ^' 

Entfiynasiii for the pr|pjf 
coDpiration from ill tho^e in 
been cortsiioned to dite. 
is ejipected to ittract autbors 

The ml taportifit step in thi^M of the mm% li an active 
' distribution and marl^eting stratif = -It ii planned to haye the 
[Ml [gfporatipn i^irket and dlitrlhyte th|rtylis thl^oygh the 
MChE (teriCMi Instityte of taic|; Engineers). One Rudia center 
will then be providing for adequatl^sWfiutlon and ytllization of 
the fiBdyles as well as profitihi l^ttriWf .#eat1onaI tiehnoU 
ogy in gineral. y^ '^' i 

Lgokirg it now saemi that an id^tionih' function cdyld, 
have biin added to the project. This would h'av^ provided for 
wdrkihopB and confifences to develop the apfillsati/n of the iDOdylas 
to the yndergradyiti progranii that to h^the fnodyles are 
ipplicible for self=study, stydent evalyatiQ*n)'^nd for concept del- 
onstrationi in the case Of th^e fiBdylis which eniWy slfnylition , 
type of cpmputer prograii. Thi^ still could ieiGhievid by way of 
a folldw=up project, 



i 

I 

Fibryary 19J7 
J ^ 



i 



/ 



Engineering 



PROJECT NIMBER^^^^QS003 AOl MM AWARDED; $102,200 

DATE AWARDED; July^ 1 , l^M DliMTION: ]h wmM 

PROJECT TITUi DlEE ^-DlCiTAL SYSTEMS E DUCATION CQ^ilTTEE 

PROJECT DIRECTORS: R. G. Hfjlsoniiiii, J. T. Qlih T. y. ^i^t^ 

PROJECT ABDRESS! Ekctricul Inginynring Depiirtin^nE 
UniversiEy gf Pittebiif|h 
FiEEabyr|h, PA 45261 < 
(412).^ 624=539^ 

PURPOIE: . 

Ths purpose gf pftjjmjt i.^ Eo develop or Ed coordlniiEt 
the dcvelopiiient of sUEe af tha art idijCiitional sinti^rlah 
which can be uied by Ehe siiiny sehgoU of thf- mi.im. In.vnlvcd 
in Ehe Uaehing nf digital 8yBE^iii!i to aid in keeping their 
currkulua ahreaBt gf tijin rnijiMlly chfiniiiig EPchhiUogy.y 

AirolENCE: . %l 

■Alihey|h mm of the Mterial dyvelyptid h IriELiGqtj for 
uai by faculty in both currlcylum dfc'velppffitjnt <\\\A loctufe 
pfepafatlsn, the lajority of the niaEerl'ai genyraEMd i;^ irit^ndEid 
for undergraduate sEudint m lii Ehe ||jf|fal um of 
EleGEfical Engineering-, CaBputfiF En|ine«if ingj.iind ODtupu^er : 
kience, There are over ^00 dppnrtriQnts of Ehi:^ forfo in 
the Mim iESEys. 

IHNOVATIOH: ^ 

This prqjeCE is soincwhat unitjuy In EhdE thij mJsMty 
gf Ehe developientyl and coqrdifiatlgn ac[lvUy is being 
pirfgriid hy a large Mbef af yell^respected leaders in 
jhis educational flfea on a prliMrlly vgliinUry basin, Fundf-; 
' if res Ehe proJecE hit being used mainly fgr travel, final fgrni 
prepafaElfliij apj dlgspinaf ion iispBcEs of the project, 
Endofseient for the project hag bii^n retieived ffdS a nuiiber 
of Ehe iiaElonal prafegstal sociftles in this 3Gderi|f: nrLvu 

EVALUATION"; 1 " \ ^ 

thli prsjeet iB 'tn oe evaluatpdjon the qiiality of 
laEefials devilgped ahd diiaemiMtedl All MterlalB will\by 
initially reviewed and evaluated by yynatnrs and Indus Er id 
pricEltlofliri:. In additloii lany schoglg will he ulM to Utt 
thi igEgriali with their studenEs and evaluate the euceess 
of thg BHterials, The fiigults df this evaluation. will k 
used in liprovingj the qualUf pf thy end produet* 



HATERIALS; 

rhg satgriaU developed by DISE Eake on many fgrir.s 
inciudingi but not lioiiEed Eo, labofaEory fflanucih, laboniEpry 
cdnfipfatisns, individii.3liz.ed ifistructicn pacbie-S, SdftwaFti 
DperaEing systeiQs, ca^e studies, desip. pro^fAniSi video tapo 
iind flls preBentatlsns, atid sevpfal oth9fii liittiaUy these 
Mterials will be pailabU priMrily ffoni the project --..^ 
difGeEofSi / 

■ ^' 

There have been m ffliijor pfdbleins to date, Altheugfj 
there has been som dlfflculEy exserlenEei^'in mintiilnli 
E-ht' sEihedylfii pfiMfily becoUBe tnl tojsflty gf che ^Wi 
effort is on valufitafy basis * A reofpt|ii3Einn of thu 
comitEQe structurei which shfflild alit-v'iate mm of thf 
bhifis, is presently being conFiidErgd. 



ADDITIOHAL OOMKTS: 

The specific ioah of Ehe project' are; to|ai;se§s Digital 
LiVSteios liuCAtiOfij both EO dQturiiilnij thy t|pes(of ourriciik, 
course cgnuntOj lab BtrycturiBj eEc.j in pr^senE pfQgfPs ^ 
and EO deterffline haw pregenE prdgrami are iieatin| the need?? 
of ifidysEry and the ptudeiits; tPteviey exl^Eln| edacatlonaliS^ 
instruct igiidi MEefiflh in this area; tg devi^gp and/ur 
coofdinate tho divelgpniijnE of new !iiat§rlili» to|prQvlde a 
IndijStry/yniversity forum Eo foster the exehan^4 of new 
EeghnDlg|yj and to gbtaln wid«spriad dissyslnAf-igf! and usu 
of newly d^'veldped or existing maEeri^ls. 

/■ 

ThQ pijcleuF; af the projeet Is the DI^E Adviaory GommitttiEs 
which ijJin inter-unlversityj Inter-indusEry working group 
wiEh Ehe specific charEer of developing, t-oordinafing the 
drvelopffleni: *9f^^ and distributing educaticmsl/lnitructional _ 
iitatyrials ir/the digital ^sivsteffls affeas Thy cQffilttQe consists 
of 14 fflsabere yith the acadeiniCi indufitrinl, and professional 
societies sectors- repreeented. The present inembers of this 
coMiittee are; 

Dr. Ifayne llack / "^^Dr, Olen kngdort 
Profcsiof Taylor Booth Professor Arthuf Le 
Professor Thorns Erubaker Mr. Ff arte is Lynch 
FrefdiHsr JaffleSi T. Cain FrufeeBor Larry HcHainee 
Professor Yaghan Chii - FroEesi^Qr f, Sze 
Profe-Rgor In Conteg h^imk H. L Torng ■ 
Frofes^ior L 0* Hoel?.enafi FrofefiSof RiiyiTiynd Volth 
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Tho prnja-t 1.4 njnCfcTnf'd with dovflopiiipnt of a cniiipiirof jged 
Mmyir prifgrasjuin^ code whit; h duphnd^OH nuxlbtlttv ami eise of 
'irinU-nr. InCcnir-llon, InCOiidc-d a pedripgi^isl Cosl^ jiot !i, pfdiir= 

ftpLiDn;^'ftif iioiving mnll fruys Vm^ \ 3000) Un^ pro^fam- 
ifling pFobltis. The HyHtfT! fdfovt-s fhc student from /lu"' drud^tjfv 
uf Fnffikitting dnb for njnipiitjjf i-fitf yi liiiittvid Ic "JTiriit^-i till' 
^tudj?nt in cancentr^fe 0;i fDriiiuUtfiiR prp^riimlng diikIcIh 
iind intefprKlnf; infof^Ekm ;ivaii;iMi' fr™ their Krilutii.^n. Ttio 
pfpgraiii 1^ C;nl('d "K-HP." 

AiiDlEiCE; 

Llnejr pfoifalili^lng kin bi^un ?i Viilliihlt' tuol for Opfratliins 
Ki'Benrchenif HanagiiinC ^cicinthiti^ v^A Indufitriiil Ene^ineerf^ sinco 
Ipn, RecfmUy tho ft^chnlqiu^ fipfo^j-] into Hiit'ifMAtlfSj Cdinpnter 
telenet!, Eliictfical EnglnecrinHi Uvil HnptnecirlnMnd tMl of 
thr Kfiginfering diBClpUn?? ;js lr!tvr«?^t is dir^^ctd away ffnri find- 
\\\% 'm lenHlhlt alt^fn;iUvf^ anil tnysrd finding tht^ ti^o^'l; "cr!!3t= 
?ff?f:tivt-" al[i:fn:]tlvt'i 

IlOVATIONt ' ' 

The uniqiiy fe/lEuft! (tf thin di've^npnii^nt i^i an ititerattlvc cpn- 
vrfhAEionjl cofnputi'r fiodel fjir Urcflf pfogfaffliin[; whldi is both 
\mt OfftWod .ind P;i!:hlno indcpcndf-nt, nan^id^fiiblo rnri' Is 
jiig dlrfcted Mrd qufiHt/intlal uicr iiccapunti' ol ffii: prnluct 
resulifii prognm infludts CiipiibUlt^ for inter:ictin| wiEh 
the sEudatiE to freaty lineAf progfiUPiliB, iiiodel^ during npfirstinfij 
fKHvlng prC'Vtoiisly pfep.irB] moddH, saving ftindehi for futiire 
ust'i fend ling a varU'ti^ of constrnlnt typtjsi, odiiing and mm^= 
diittng altefnaiive nbJeetivi''fiiiictiitiSi TiierD i.n a ^pt'ciil '■dEll'- 
fiiUure which perfflUf^ the i^iiidt/iiE to gut gencrnl or specific; iR= 
Fnii.iEi(m On hew to use tbe prop^FM .it time nf qperiit'len, 

■fiip ??tudDnr ffliiy st'lDct i nurabpr nf nlgnrifhfn And output Dp-^ 
EifjitH* Algufithni optlonM include the prifflai riru] diinU^iitiplex 




mthki uither of which igy m^t\\^ uppDr bQuT!drf\procdufei A 
Bpcciiil Usaim which taay he tile^^ed la the m of raUoMl arlth- 
mk, In this case the pro|r3in keeps tracks nMafatore and . 
denofi] inn tors and utilizes 'jgd" aritfietic to 'Mwo all fractiotifi 
they nre canput^i 

fmuATioN ^ ■ 

An advisory mittee oLf|ur itidividuals, represinEini dif- 
ferent institutiang in Unite'd States, yfeV^ InvQl^d in ^linear 
progrteliing code develcpinent wp? asgMhled td iuldi thi levalopQint 
i)i the computer codui Ihfg coiiitfee- evalijated ^slc atfuctlire 
devEjoppd by the project teaiii and aho sij||ested further liiclusioriB 
and exdusioiis to the §£ructuri, The'fesults of the evaluation 
wre used to inodify the itfucture hm which the current cod? was 
dev^ispdi The current proirai hai been ii^^opgration on Georgia 
Tech's CDC Cyher M since Hay, 19?6, ani h^ undeitone peveral 
rainOf rdimm^: Future effpr! is planti^ to expand the evalur 
tinn to ether initltutloni and to ijtilkg the results to ioodify, 
tjnhancQ mi LupFOVfi lILP, 

^iATEHfto" ■ 

up U cyrrentiy avollabW to any inptitutipn to a Mm 
fee for'reproductiDn and Miling, Also available is^a report (100+ 
p3Eti8) jlhich detaih thl deeign and use of HZL?, inciudlng a coia- 
pkte .lisEing'of the proiram, App^ndls h of thi report h ded|iied 
to provide m ifltroduetory, ]=page handout or a ceEprehenslve, 12= 
page/ handout on the tj^o of the propam, ■ 

M%m ' ^ 

TliP iia in 'difficulty IsaS been and uill cgntinuH. to by affect= 
ing a trade off aiiign| (1) flexibility and cape of use, (2) prybls 
sl^e and progrn^capabilityj and (3) nachifie Independencl. 

ADDITIONAL MENl ' 

The p Fog Fas is entsflni a Beeond phase of modification and fe= 
Llnement. The GeDr|ia Tech project tQaffl is anKiou^j to receive in= 
put Frosi other institutions about EEF and itB usCi 
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toKT flTU^ IHSTElieTION m lEilAlCH LABQEArt FOR 



IIOJ^ AIDREII 



S|ho_sl M kfofnElon end CsipuEer Sdinci 
Dtlt|ii IsatltuU of Tgehnology 
ktlmh Geerila 10332 




sf iiid thi iipifitiveg for 3 eO!sputia| UbDraEsrf which 'milUi ". 
tfei eojctpEi of inilo| ind digUal eotupuUni in "liifafmtlon ind 

'\The fMittiJlty iMji^ofc l lynditie Gqiputini Ubpfaldrf^/ii 
kU^M to pEQvidi ddU and rliulti yhkh yould penU prQiriii ' 
la ttfat^tiofi rad csputer BdlnQe idseaElon^to ktmifi^ wheEher 
Sfinoi an i^dnint im sf inphiiii ii bilng rtiglgdtid.: , 

IlOVATiaN: ' ' ■ ' ' ^ 

% iehflel of infohiaiioir in^Cqiputer kUm of Giqr|is 
iBatitfle of TiehnOlsiy hai biin suppertgd by thi KaEttMl 
Mm^ Fbundition to inviitipti thi fiiilbilltybof istablfghlni 
sn Initryetion ind Isstirch Uboritgry fpr SyndiUe W|lul-AiulQg 
CoiptiUtiQii In kim% ind Inglneiri^i EduqatiDn, 



The iipitui for thi proposal yhlch leytg^ thi fundini of thii 
n cMi ttm I riEoplcien »ithift iHi School jhit, infomaEion 
ind ™uUf ukm iduea^ion hii hisEDflcally foggiid shifply or 
£hi ticKhglop ef dl|it|l colputersi WUh the jsplesivi gHerpnEi 
sf l|rgi ierii dlflEal eoapyt§f§j hi|her order lan|Uip concipti, * 
ind^tli'iO^UltklEid i^teiryion of hardwiFi ^nd seftwafi con* 
s^8, werBfition and ^pytgr -sc-ienc^ prsinsi have had thiir 
handi full kiipliig pice with thi divelpint of .an Inloptiefi 
yehnology which h§§ biceioi iflcreigingly-^cagitad to digital or 
JbcriCi dits concipti I Edueadonillyi this km vai ippropriaEe 
m not partiQularly diEagini in Ehl early yea ri sf divilojlinii 
Fyflhir, thi "diMge" ef iffidtini i ^iQim yheie groii pridi^t 
m Ehi lUuiioit s| a digerit^ digital world vii Bffl|llor|t|d'by 
thf fact that a largfi percintip of the Itudents siikla| iducatlon' 



is infdfiil^n ud £[pipiitiif idim tm i uiim iiid 
iii|iMirk| bickgEOunl. lye thi pkturi ii dlffifinlj 
partlEulifly different in pttitrn d u&der|»duiC^ idu- 
citlen whire thife li i iirisyfi dangif of produein| a pfig^ 
litionif tfhflsi view of Ehi world 1i a yofld of dlseriti and 

, pmiH dati; a prutielDfiir vlio hn mi bieti eipoiid U 
mim vhkh mttm gmm^ fUh piieiiian and who bai 
nee biin ixposid is thi fia&tioili ^iqh £§ki pli^i in m- 

.^limm mim vhe^e idiia do mi iiiat In a diiefiti, rg^ 
peatabli fp SEcipt ilthin thi bounds d oiaiufiiint irrpr. 
Todly's cgeputer iciinge pi^uitlfli nst pro&i to queatlon thi 

raijdBaflias of a pieudd^findQi itober |SiifiEer yhich pftjdijeei 

i fixed aipinEi sT '^fifi^OB* ■ niflib^ri for i glvin '-seedini.*' 
Ai tipiatabli es §uqh 1 siqum^i ia^ it i§ iild tg bi randsi 
iBough. In ihorli tsdaj'i ooiputtr igiinsi griduiti^ undir^ 
iraduiti QE iPhtOi i Is apt. to hi^ been ln|raifisd with thi 
flOEion that biU sxis^.in niun and thiy ari not biin| tiufht 
to psiifiind ifflderiund'the natyrt of thlnis i^ieh exist 
in nityfi is ^sntinuoisij fu^Elens. ilnci ihii idyeitisn pro- 

. ciii linoreB a laf|i sipent of riilily h its torn on the 
dlicriti warld of dliifeal cfflnpytirip thirs has biin llttli 

4 iild iiieh or'foitir eensidsration ;o( esntinyeui funetfeni 
ifi infpp^tion.isd e^puter sciince. lych ^sngepti havi biin 

, lift to iri|iAirln| andihe phyaioal gciengei where they mU 
bi cQfifrnnyd, 



/ 



, _ Ai t^ ige^0f,^g5Bpijteri ba§ «Df r|ed' thi -basi^ concipci 
! d esipt^a have undergone lltele dhingi. Thi pipiri of 
Johii y^^usan are pirtifient today. liUU m coipytif 
^ technology has bi6| developed iiD£i the iWh Mmtt 
that ;tichnblogy " has Mfpe a pa^kaglni and iconoiiq ri^ 
valu^lk; y&it conpyter power hii kin placid in the hands 
ieliQl|sts^ en|ineefi, hobbyists, SQd tiakifiri in the fom oi 
iweiritid oire'yitNil^lfclngi vhieh cii be kilt froi thia. 



In viflf ft M9 diffuaiqn ffid dlipfrsil dHs^mt tech^ 
noloiy i^tp thi tiandi of the vUlini learners wiltlog ligirly 
to eeiplete tki gj(hifnitie reality sf having their vity ovn es^ 
pindib^ij ^oQirdUlbli inforoition englnei a| pifa^lntillictual 
i^^lnsigns or riflietloB| of theiselveSi it sieaa iiperatlvi 
that ishools of InlorMiion, gnd Cohpute'r ieiengi luit regg^iniie 
thg^i^lency sf the ehallen|i to produei gfidu$ti§ who hivi a 
iai^lllty noC^ Only with digitil cotaputiri and dl|itil piscisses 
Ut with eoffiplitirs in the pirspeGtlvi of infotMtion in its 
iiany difflinsions and repriifhtitloni, linci Inforffiition as it 
ixisti in real world ptptum ii cpntinyons in naturs it is 
- also nityfal that thi- newly digpifiid tee^nslo|y iiusf be can^ 
ditlonid to dial with it It its points of origin in the fprs 
in wji^h it exiiti* Thii will riquiri inlsnation and cosiputer 
scientists who ire prepared to esnstrii^t or GOipOii Ggraputip 
like naehiflii which lalve ipieific prafehiSi 

l^hat iuit ihiii" cOiputir GOipoiiri knowl can they be 
prflduGid? Glvin ixlstlni progfaii in infopltiQn and cofflputer 
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bf fi^U^t ill fvifjoas bicai imi% chi ioipoiillgM of 
^ ca^ifi! fr»;iij^rii ai*fQkf§rita tafoiiii^^^ 
swputil liii&si tt|@r!\ If '^ mm m hhmiim id 

Iki toevitlw liiui^r ^^^^^^^ 
of Ihiif quiatlp&i YiA ii'Mmh^ lyrviy ef ofiffli^Uby isd 
WivliuiU lad a t^ilsi of th? i^thiiii M tM ul m 
, roll fsr IfifDiBiien aed cQijut«i kliBct luimm h^UUl s ■ 

IB m Ills pfQjiei ii a fMiibiiity icudy m mm 

tg produci an sd.^b&ct eihit than pifhipi a pfopesal. Itl 
lailiati fviiuaiipq Wil k ifJittid thfDU|h pefir f ivies. Thui 
' fifi pryiiyiisiig im liaiEid but Uvofabi^ ^eii?id 

^ thii ii i. fyslMUty miYi saly lipid fieijitiis 
tovi btiii divikped to iupp&n tMtm Ehs siSEril hypsEheila. 
toll thigi li a iiill BkfoGoiputer lyitei iii|d pn i ffetorolfl 
MOO piflEiiior chip, Thii %ym (the N^F^iOO) ii diiipgd to ^ 
f^U« I Idv^eQil tiuEfueiisBil v^U which tBiiffic^ digUil 
ai sMki Byitffif afel kpporti lakfaio^ ix?«^liint^ ihrauih 
ifkish ll^d^t| g!i abli to mm the problgBs ai^d mkdh 
of ifialoi aad difiial pmiiaei, Fo? iMtim, miJlAQUUtj, 
^^ftoti riquift esiparligni ef diglEil infiirSEion wiEh 
t mln Mipktim ^ Mtii Ehg Fiiiiiti ef gtindirt di|ital 
leyciny iri capiKd ^^ thi fiiulti^of inilQ| inti|FiElfln 
Ullflg both ilindsrd inEigfateri lad loaipg iaEi|ri|qfs 
built by Ihi itydrati frai gtandard intlgfitid eifculti. Thiii 
latpaflip iflvslyi liandflfd and irbitrafy nQn-lioiar hmkm 
imtitH EhfflU|h Ehi fiQilitigi ef thi NSF-iSOO, A pyibif of 
iu£h ^riiSflt! have biin divilflpid and are undirgoltii EisEing 
^ pifiar to bieeiini an approved elenint of the currieulia. 

*rti mm of I fiailbllity itudy is that lesi ipf iof i 
nfltioas art^te hi i§§l§igd through leisi pressrlbid pfDeidufBi, 
This atydy wai cpliltttd to conducting a iurviy, Thi im 
llfiQUi OpiriEiQnil problii ineouflEefed wia thi dialgn, dii- 
tfibutiQn ihd analyiii of the lurvey diti, 

Thi leit airiBui eoneiptyil probleni hii biin relatid te 
thi lesiTatipn of an sbjicElvi staff wllllni ts iiiigg thi imu 
afld pfDblaai PE SpdiEic Di|itil=Anilg| cgsputing yithoiit thi 
p9lafi£iei and pridlipaiiEigni inherent is thi.diVpEeli'of inilDg' 
m di|iial aysieia yip hivi'ie leng souiht te'sllilniti laeh other, 

AJDITMAl CafflTS: 

A lurviy of Qvif 5,000 £ln§, ofginljitlsM and Indlvidyili 
hii bsin cpaductid. This lurvsy isught Co jhataetiflii Ehi tm- 
pottni emunlty (otianliitlans ind itidiyldusli) and louilit u- 
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utim U isRiii pf bdiliii Kpaoikii aatlsg-^fU iaputlng 
riluirneola and m^ut iekni ^uiiii^, yuii ifiipiii 
m%m Id IrtcUi ii (fiib dtli SS^ m^my il tUi 1^) 
ttiie appiifg if bi a itatiisQli ilc^ii^ of captiil|; 
Ihsi li I itf^y fsll SNi fitliPfi Qsil iff^tifi nUiU^j 
Ad| i ilf^^ttpUiEili^ ibal sit isipcif Mi^i griiiiitii 
ill m h%kfwm^ to ioln rial mU fmlm^ Myiii ' 
of thi gur?^ reipeaiy hu m \m anplited it thli'iiHi 

fht^^thiill ikll Ikifi ii a isU fo|-#9iufis& and ^ 
capiii^i^^i tf|dMIU;^l^i:'%lim|rift,tt^ ' 
»^Bulot-^§iegfii4it4^ tiiid -la la tBfkqflMNUelH—- 
^iquiriB i^biidiai of a&ilGg aad di|iid ociiiti 
phiaiEil cgnitmiiM s! ctiVdiitioB of ls|pll^liki ii€^il 
vhich iolfi ¥ify apKifig pfobl^ rad i^icb ifltiffagi ibi V 
Hid fif dofttayoug lafeiulion nUil tbi fial Kfld. 



Ififmti^ a&d soiptilif idioci itudray ffoi iriiy^ 
bickifdiffidg;^^ic to bglaii!iii|) bm biii ckUiaiad ¥iil 
.p^obiili.ifhifiV rtquiFi i imifi^ appliatioi of ililo| mi 
■ pfsliaiei. Then sluji&ti daonatrglH that thi 

li^lF iyai^iik df fuapllo&a caoiipt requiaiti to klld^i 
higber drder hiriirfi^fi^Uoiii or tyiley hm Imt ordof 
. fuficlkoil bkcks' m ^ HiUfed k both difiUl ^^isiloi 
Kii^ U fictp iiimiffi.lhit Hi tttifpflM @! lygb tm- 

* fOfi^ Ipl^lQ flidiM Mil tdtt Ifiuf rdn @f md 
applicltiofi ie a vofy pfodu^iira yiy d iUuatfitlal Ibe true 
Mtuf e 9f Btptured ifipi|Bflg tf it filitia ta ssf^i 
prDdttctiffl a^ mM^iil(^!jMt thli fi^flaci iUualfatM 
t5 ^ itiid^iB iba df iMh^I ia|ifiiefl^'aQi ^lUkda^ 

I , ffi pfdirly ^proioh io tju^ dpositim of hl^ir ul U^t 

^ ^Qtki ifduiei ^icb^^ba operaliai gpf?ec|^ bifore the oait 
ala|i la initiitilf n'ia anehoH j^it mnii^ to ioat 

n g^iDlg that dp ttggi^ or Ifoublaihodtiflf wi proiiil ffsi 
thi ^Isois" ratjiif t\m tk ^^luapiQli'! 

Asother nbeemtlos is that thi cOQCipl Pf tfui |al 
atintaaioug pafdilelini e^Meseaj is.^log ifjilg ia a sotioo 
fsf which tradilipil i£fsfiutip!i, and ea^ytir lafMa atiidi&li 
have little Intuit ips I They lay be eqdpped to pleritiad ml 
MBigi pa^ilil lequestiil proeiiaea aed slUl m eoi^r^iBd 
sr fikti to Mlurilly eoijiaatoriil cifcuitgi Thus thi t?yi 
mm a&d ispprtaiice of fiedbick as^'i dyfiaiic f^tl^m-prodyctioo 
cpflaipt is ml apparent to thsi, thi itydy of oplifieri 

applied ag gwfg, and i&teiratorSi thig aotlofl oif, £|idbi€k m 
bi illyatfgt^p ippfiditid, and stpisited ai kk^HM re^ 
livant phes^ni, ' ^ , 



1 



( 



hindlkg kferaitisD Id thi friHggtk tbi futun lult ^ ibeut 
the tildiofff iid bHiifltt of bothiUlloi ud di|ltil pr^mHi 



67 



mjEerTnu! witiiiiTioifjoiOET 



MOUNT MED; mm 

mm mm 



moK^uiiEeTgii AiiiRjuitiF 



MHp!^ Fijfiijgii mwm mmj 



StpirlMl tf liigjniirjn^lKliiMlDgy 
Tiiiiicl!,-lfiVi]ifiiyJ6E6 

mm-m,MM . . 



Tli'pyfpQif of iitli pnjifl ji |§ imppdvi HiisM 

liiltfKtidfl §f EwiDfiflng TicMoiy. Ihi divilopbtll pi|n 
yj is f§f I tifiMMy ppafptfi for itydir)ts,4h diyilopii|t « 
mi IMfiiti iri litofitifiii iM M itltMUiffiMbm 
fif df lifl h^Hm^ Into aeidiifc eredli^rd 1 mmhf 

Tli pi^PH ftquifis the invglviitnt df Englnteflng TkIi^ 
liligy ilyiiifitit fKyltyr ^ntii iMnlitfitpii of fngiitHPlni 
Tichio1@0 \fA npftiintaiiYii of rtUtid Induitry, 41tiioygli 
tko pHHi? intimt in the piit mm^ thi artieylitfon of . 
M jriif IflfifiHriiig TichDoloijf progpiii wUh thi uppip Xm m 
pf$^ ia hcMniciii IlKtrUil and Olvll^indtoiistru^tion 
Tilhiiloflts nipittivily} a m four yiar profraiii with l hylldlng 
conMlsMptlon hai biin instttytid. 

mmm 

Fliflilih DicM(ilOn Unlvifilty is thi only ppiviti tnitltutlon ^ 
In ihi itiii of im Jeriiy pffarinf yppif divlsiof) yndergfadyiti 
.^mlDihStOHHng Taehnolosjf' In iddltfon itydinti taiti 
Idvintigi of torl-striy pfoiriiis lo that thiyliy ixpirlllicr : ^ 
11^ laffi enditi and noi^il for tyltlon. 

h a niult of oyr styd|i thi flrst^Afliffjcin Society for 

ion liniwpiity and hii i usihtPiMp of apprexliatily In add1- / 
tlon thi Jos/Li NyscaPiIli Ciiiter fpf iyllljng Cpnitfuctlori m j 
eplplltid 111 1974 and It dtvotid to tfii'idyeation of itudgntt Intfr-. 
iltk In intirinf thi aiding conitructlon Indyitry on the mjddli 
;1ml, 
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Thi pi^Jtet is OOflitantiy bitng ivilyatid hy thi faeylty of 
'thi HpiPM of iDglnNMnf TMlOfy Ind ^thiLMInlitfltioh 
of FalFliIgh DIcMnsOR UnlyiPilly* Thi belt loyreis fer^lluitioR 
of thi projHl if! thi opinions of thi stydinti uMpi of ^ , 
Pilate Industfy. Thtii jnpuli ppovl^ a^cofistant iyilyitlont < 
eMhirdliietoi thi projtet 1i tiltlfig, Synisttons froi thnrogrn 
ri^Sip It mm bHhiiit hilpfy) in plinnifig or iiodlfying ppogrii 
pfanll^nf. taothlNoypei of ivilyatlon of ppogriii Is thi Mvisory ^ 
mim on TKtaolosy fo i t h ti ta tg jf Mirm 
difiiitof m on this eoiitfif and 1i pwpi of thi lltilt tMnMnf 
cineiPlilng SginHPlnf TKhnology ' / 



f 



Cypptcyii and coufii ouillnii ,fop the following pfpgrans hivi 
bein dmiopidr ^ ' 

UppipDIvlilon QuSlop^Sinl^^ ' ' ■ 



^ ; 1, NiiliaMeil iRjIniiHiifTiOki^le^ 
> L ElictflCil EnfiniirtnntchnOW^^^ 

^ " - - L Civil and eonstraetlon Iniineiririg Technoloiy - ;^ 

FyJlHear 

lulldlng tonSwrtl^ Englneifini . ... 

Th4si iBltirllli along ^th iMonnation cengifning the^lT ire 
avalllMi ilthir In Qatilogili fOfi or^froni ttii pfojeet difi^tof . ' 
UditioMt eliSiPOOiSi officii IM llboratorlis haVi bien provided 
In the jm ku L. NyieaNlls Ointir for lyildlng Cenitfuetiofi. 

' 'i . . y ■ 

PMSLEffi! 

Thi jsost iirleyi ppcfelii iron from the fict that stydinti 
entiring thi pragrais. aspiclilly the yppir division* had dlvifii 
.bartpynds ind It vas dlffj^ylt to dovitall the Fairlolgh Dlckln^ 
ion pf^gpii^s with thilr privloyi tdyeitlon, Othir probltmi that 
■ Wf ofipeaii conefPfl^ . . . 

iicausi of thelP 6ysy lehedyliii It m diffkylt sointtliiiii to eontact 
intiPistId individyais. Thiii ppobliffli m tmM by cfiating a 
Eoyncll of IndustMil Sipreiintatlvis and having evening iittlngs 
appfosiiiiatily mm lignth. ^ 

' / ' [ ' ' ^ 1 

Other proWifis cQncirnii printing diliySi clais i^heduHng", and 
.iqytpint diHviry for iihlch thi only solytlon 1| to eill on oni'i 
patiiMi. ^ ' \ ^ - \ 

additidnIlcw! ,.Xf 

ThiPi is no doybt thit Iprtint iddltftfl^ stydlis coyld be 



12 



. . ■ 

It-"-' ' ' • " ■ . : 

Ma6 to di^ prsject. F©r an exiapTt, it Is deaf thit in gtntpal ^ 
Stydtnti^iHehtrs, tdiilnlitr^tgfi, ind In^strlal mpUy^rt hivt 
0fftr^^4^^ eoneernlnei t«ttat is Is^rtint In Englniefinq 
T^hnolMrfducatien. The pro^t wsuld i«/Tinftancid bjt Including 
tUt devaluppgiit and disssilnatisn^Df a q|itStrofma1Pi concerning tha 
indf^|Qfrint q^llty colltfe insti^ctlWW In^tiiief^nf Ttchneleqy. 
fh^^fl'tfenWficd.lft tl^%qyeft|amMl^ff^ could bt analyzed with a view 
fvUifd ifKtlnfnjufdtliftti for the hifing of ttacheri, curricula plan- 
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Dipartiia^ Of CMcal and MiUUyfliCll In|intifitig 

(313) snoioo 



ifl| with fniriy.ind iti FiiifkiEiSBi biysftd leopi of £hit*ftlEh 
can tidtially bi offffsd by loy litin fieultf i^bif^ Ths Umt is 
achiive tbii^UTpssi i§ a videotipid 55 half^hour toduli caurii with 
iilf^plcii'fli^ttuctionil miU, The mm.U Intindid te bi iil!^ 
COn^ked |nE lhofifQfi eipibla of b6in| u§id wlthpyt iaitiugtsr^ 

|hg •vldefiUpli art i^lfitdd for undii|raduiUi, pfiilfily thoie 
who vili m Uh utmin phyiical Kim^^ of eii|inietifi|. ^ A back- 
lIQund of phples and GhiiiiEFy m thi ^Ollggi livil ihquld mi be 
'niididf i§ ill Miifial his bign dcilped tg-bi iquiyaUnl |D freih^ ' 
lis ehisiitry andjphyliei cDuriii* Thi ffliiitill,'^i9*?§vtrr-if of 
gral inEirgit eviii^ Eiuch' ^Idgr flnp pf baqk|rgufidi! U ii pirtf^^ 
lifly yilhiuiud for a Uy iudlenee §iEteus in9y|h Ee spitid 55 h|lf- 
hdufs k the puriulE ef Infemaddn^beat gnergy/ 

INNWriDH; ^6 ^ ' : 

^X'Thle eeursi has bteoffit part of liayni StiEi UrilvirilEy's viry it= 
lenitvg TV^^educatienft pro|r4in. 'It Is the only hard sdin^ gafflpsnlnt 
jiui fir divilepgd, It JnvolVid cQopiriden bg^^iin ths Oorllgi M ' ^ 
L%el9Ei| jBarnin|i',f jje ulif tlM TV idyeatlenal pEpFP) Ehe CqIUp 
of Englnierlng, a feiiergial bSvI|lQn^E|^rk and iany d the lajer 
universities and i:plli|i§ In S£5utheaiCErnlficU|i^ Thiiii spielfie 
experEise in visually every entfgy area of inlergsi esyld 'bi'ind vii 
ebEiindl '^hau?? o! Ehi teUviiisn ftfraat prBvidei thi Qppoftiinity 
for oeitiiii dfi|finnstfatl(5n.5 an5 viiusli which eannBt be achieved In 
the ordinary eUssraoi. ' ■ # 



lALglinRIUTIN 

^rMMiffyldialipiliisI^ 
/ hdMinl liasti Ml pfii mlitit up nftnn 

Slu^ guA; Pto nyiMi ypon fsfy^: 

ForliiMionMi^- ^ 

OdlliifelUMffiigiaa^ 

wipi(alsiifi|]itiij - ' 

2i?8WiiieFi||d'yvird 



Tilfphiifii: 13131 Sn^il 



' iucceli sflthlie TV idueaEign pfc|™ ii hi|hly dipifldant upsft 
thi eeiBiEsnci M ths dliktsf and the TV eiiira cm> Itgimim^l 
^c^mttki iiperienei ii niceiiify. lut Ehi uitiKiti contf&lr- 
iust rgMin.¥lEfeEhf mimk «ho suiE nat bf piriltEid to 
becsii iiSi iCESrs in i dfaii rihiarsid by Ehi TV pfodueflen diric^ 
tgf. Mhti Ehi faculty Pit hi pJfiih|d'EQ devilDp thilt mi'M- 
teriil and diiplay U in Ehiir fiihion S5 that tgehniGirixpertiii 
sin b^^enaeyE^ed ayd pF^ggfved witli i iinijuci tlf5i. Othenfiii, thi 
. pfsjiEE ean Mm a viry j^w teeWttal q^iJity and V€.0 h^cgit 
eiideavpr in t™ 6^ faculty' Hii. . 



; The TV preMntatinns havi beiii field^tisEid at W by livifil 
Chaiiiand siudenEs, * PQEuiintary questionnaires hive bein coBiplf ted 
^ y ^ l^rgi nuBibif flf students. The MEerial has bien ssld to Other 
fliiijor universities and feedback ffoi'^hea^ unl^eriitiei wiU.^be fe- 
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teMiiuMiiR,m{iii^ ^ 

ifliwgjiifiiirif pfqliini, M mi % lAd wlm hI^ 

■ rriMLiiririH iwdinfifliiiii il iiw iwi 'iiiraM-" 

I ttmitl^ lmf - Mn tin tefin pi ifiirgv - 
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li Dill dI siviD lornn InifiY^ iit i EOiit|Dii loyfti'sl 
KHrjY ttit iipift dI hiih M md ilip^ my li ffliff^ 

I // - Uiliilim lijK^ilM St ilMil gfiifgy « 
ffiay ti csit IB . Nl^ii fifplMiH)! iDidi ip 

ikff Cmnh^ Mi tin W I'lr ^1 tlim^mi - 
hinaisiritH iMiiaiyii mroy f Igw I tifplEil 0m 
01 liw of taiyniniics ifi M mm 

mn '\ 

m n0\n of liQiN ijipiiflocfis M MQbiips to liijiv ' 
9A0ti cpficipi §1 0mi W\m Mm^ af # 

i Wj m fw fMi^M fflrn^f - EipliiDi »{iy iiv' 
mikn fflkiiiitiii olli igl bi lii tlto 1001. 
'Mytii M Imi liw Of Tliirniidyiiaiiili^ 

ilficiiocy ' snil tiamine} ihi rgig of iffiEiiiicif In seliEtl^B 

II §ml0iii I tmmatisn Itfitiijf - Mmnmi im* 
^ MM io Mop in m^1 mimi^^ itraiigy 

lofiiifindiYjdyiliidiiii, . 

12 Cmimi HM ^is iRi Ikificif^ ^im^ III - 
Mmi t0mi k m^i mm0fi and mttim 
mil iU^^ IP jsi^ilop aii^ svilyili iliilipi i^r iiyiD^ 
natyfiipaoi ilitlfjA. 

II kifSjf Cmsmtis^ in thi Uftits J(itsi0itm ^ftfm = 
MM Ills fililivg liiefiy efliciincy of mmi yrbaP 
(riniportiliofi modii and an estiniiie o^hi coil ol an in^ 
erjjyiiYiiigipfogrin), 

U Cmmm ii\ tk M fmpsftstm l/l/P - 
l^inllaHiyirsI facidfi tliil mi. I)i pin ol id m^i policy 
jlltfjiiinatiGii in liiMytfiliipoftallsfi. 

15 ki^if Cmsmim nmitiitmitm lili Infill - Dis' 
mm \Mm\\m Ntwitn gyrcyrFin! ^gniifviti&n '0 
lins till Itfi^iyli pattifni of m %m\i Alternaiii/i - 
IHi-ityli modils and socioicoiSQlnk conitpli and Iliiir il^ 
IkIi on inergy siid mmm Mmi m m^M, 
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Ms f syrliijir tyb^iii isljli^ raoyr^ jtitoft 
# Mm ' y > 
17 l/Hif ASH ^ Ifiii ^ Mb qdi if tlii fwl lijDr 

liitayiliii qI \kmt\i "Ritiiri", ind dtiEyiili haw 

HmtIi. . ^ j . 

ijlMiiiiidiiilpb '^^-.j 
II nf toll Mm Ifi^ - Pm^ HI mi 
pk^il ni^ proMlqo ilil eonipp^Bi far It yHrs^^ 
nil ind 1972 mi (MMtt hilgM iiip o! 
'imrKilidrliii' < * 

_ M MAvri I pii^f lysjiin md wki tti iiwti ifd 

II nflAjsl^/li-^ta^iAitlsiniNM^^ 

dlNNOfldpiiiMlpiliipiR^^^^^ 
U Mi ^ M ^^Mh in offn^itt ol ills problifiii 
sf linhg ih piqpli si M wQfii, f|» Mm eiyiid ^ 
M teM prfitijii iirf Mr liylrisiilii and idinisa p^s- 
Ibtf sfilyilM ilif NSfM M p^^^^^ 
knHli^ M MM - Ojvg an onrvifw ol cuffiH 
SRil liif 1^9)1 h iildi U productiwi coyld h insreisad. 

. ^MtydlflyrMi|i!B!nij|dli9w 
U ^^fhU^m^ - HpiH ltd till If* 

IkiffiEjf of (Htf M ijiltfi ^ij k incfNatd: 

EOi! we fonmil, thi sqaita of ihi tar lypos of m[ 
iIm dm ml mim, U ^m%MM ol 

il MM^jfnfir'tofA'ffi? iiiHi^n^ = Oiseimgi 
how Oil iiiili uni M, cQipiiiiDfl oNl iholi niinliiji 
and mMi of rotting oil ihaii to produci shaii oil; and 
yiildiindeoipDiltionpllliipfodyeli 

21 IjfiiMi Ml - Min mm of Ihi mi ter 
lyrtiidE tiflli, thi bail! reaetioni lor gaii&uyon and I ^ 
lualiotioii of Doal, Iho siiis of Ihi lochnoioiy l9r|foteii6n ' 
of lyiiiliilio tyglf i/id iqm ol fhe pfoyiffls te bring ijiii 
largifndyitryiniobiini 

21 Sll itij £f I Ai/sryfi: ^sffl^ f tef^ = Pravidii 
oiisrvjiw of how oil and p3 an Miine^ jiir conipoiitigns 
ind how Ihiy ari prooiisid to ylitd ysilyl prody^ti 

IS kmtiffWmi hMm - Prgyjdis mm of 
ihl ojithyds ihit m\i k priiiliily yied to ini^ce oil M 
pprodjctipflsffoniiijitins wills. i 

3! MmmllMiQifmiMhMm - Gives an 
oyifviiw of the prg^ invironfiiifilal effi^ls sssodiitd 
wiiiiloiiijfyilprgdyciio , 



pllliiworjii 

filmifffi/tos/taw| fa/ W - i^enl 
li mijor pfohlg^i incouiitirid nnlin fossil lygli pFifnafily 
cOiljiiijSidlo pirattiMiiy, 
kdm P8mi Pkm = mm^i hDW i nycliir powef 
plan! IfililoFil wofkS: 

immmm! (ilutt sIktlmPmt = ^\im \k 
plfonniintii ifiicii ol pfodyciiji glictriciiy willi nydiar 
inifiif. ■ i"* ■ 
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Ji /^dtvwttQtk fimm^ ^ Mtsin hsm mam and •ntrs^ 
ftowi tfeai^N Hit fifdPeloiie eyslt. how tfiii inergf cm 
to mfiri to IB M fiv#Df l^ie pmrtf , «d the rslv of hydr^ ' 
^Mflli poMf to SOlvBig Hii iiitrey probliiR. 
17 S§mttf^ i^^tf ^ f URilAt! tht gtsthirmsl inirgy rs- 

^ iMfete tl m UiM Mli Md dtfcntei how gtAhtrmal 

•Mni^ CM MMi4H 6 iiiMfilt ^trieity. DjsEUfitf ifh 

tiruuBifilil ifliitl^^fif isi^iitMtiirms! Mtrgy . 
H tktfft^t^ T^g^mksf^ Sfst9m$ DISEusiei how 

■toetrfekf is trifttniRei ifia advinttgi/ s( high yohsgt 

tniniiiBstan, ind tt» gfiyiraninintal affKii sf trinimitting 

tlfEtriMl Mafly. \ 
M BFwmmm md BlKkmas ^ Plicusin Mi« Unitid Starti 

^ttk pqwar intern wwks and wfiBt hsp^t^ whin not 
_ tnough i|fiBffy B ivalltble t9 megt thg ^mi^ 
49 l/t§fffr from Solid Wtsm ^ DiiiUiigs hsw Hiieful angrgy 

EBhbivitfaEtedfrnniolld wastes, ^ 
#1 Bfw9d§r MfMm - Qtscribei the regsDni for diVilBptng 

bfetdef rtBEtofs^ the Dperation of such reaeton, and the 

•stseiatBd dafigefi. 
42 intrgy frm Ftaion = Describes the baiic prinEiples involy^ 

ed in f eiaiihig efiergy by fuiing atoms, 

Pmtfp^s sf Itsm = Frisants and i(luitf ates the opere- 

tlonai fundaifisfttiii and capabiftties sf lasers. 
M Z«#if A^Uciitgm t§ inargy Prgb^m = Oissusies the 

fhrii major mys thaf tisafi tm hefp epse the ensgy Erliii. 
^ Pm tftdCim of NuciaaF pBwsf = fipiorts ihe prps and 

cQfilDf deveio^Hig nucleaf pswar. 
4i Sotat limrsf: SM!^ for fh§ Futyrw Prwjdts ifi everview 

of itttui ef sptefcwtggy teehnsisgy. 
47 Oinct Cottimwm of Smligfit tg tfsctricitf = Eiiamjngs hew 

soiar energy caii he csnvefttd to eleEtrieai entrgy. 
4f SQltF Heating gf Homs - Eismines how solar ef^rgy can 

ba utad to heat a home and water. 
4S fisit Pumps - Oikussei w5at a heat pump is and hsw it 



10 SolMf Hatting with a Hast Pump = Diicuisii how i heal 
pump etn be used in conjunctisn with solar inirgy to heal 
^oma. 

i! inargy frBfarWiRds and Oeaan Cumm - DliEusiis how 
wind and ocesfi EiAsnts are fprgii of soltr tnergy and how 
^ they cen be uiad tnnerate alectrical energy 

i3 intrgy, iesnsmia and Patnfaum ^Ixamlnesthiicanflmic 
prdbiems associated with petroleum and our pBlicles with 
the Middle East. 

11 ^ inargy frsm Winds and Oeaan Corrants =- Oiseuisis how 

wind and cwean currents are forms ol lolar gnergy and how 

they can be used lO generiti elgEirrcal energy. 
§1 tnergy, Sesnamiss and Pattgleum - Examines the econsmtc 
^ prsbiams sssociated w^h petrolaum and our policiis with 

thf Middle Eist. i 
13 (Metrical Utiiitias and iconomics - ExamiQgs the economic 

prohlems of utilities, especially gi they reliie to energy 

productjori. 

54 iennsmks o/fnefgy: Ovamaw and ParsgacUve - Eximfnes 
thg economics of sfvgral gpgrgy problem sQltition policiis^ 

55 The inargy Prablam: Pohcy and fiefspB£ti¥as = CJitrls|l 
iha proposid solutions ts the energy problim withriMi^^^ | 
rgm and projected energy demand for the United Statgs and 
the world. 
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Hist Ufiygtti, Indiana ^790? ^ 
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Tills nport mis pfipired In cQfijynctlon wltli i cpif nfiinilyi' 
liHfi Qf Ifiviitlgitivi stydiil and ixpirlninti] projieti cpndyctid 
yndir pfiits frmtk M\mk] lelmcg Foundatloni Iriviitigi- 
tlvi 1^11! am dinctid at Idintif^lfig ttii virioui httm hi- ^ 
mUUi with thi nUtivily ]m propgrtlDn af silnsfitlii i^liQ hivi' 
^fsyid cinin In lelenct Thi eitpirliinti] pfsjicti Niti dl^ 
mUi it assiising iffictlviiiiii of yirloyi iiipiFiiiiinUl projioti 
dlffcted It Inefiistng thi m^^f and proportipn of ininorltlii In 
K\im. Ik fiyrtir ind pFoportlon Df Black tarleins wSo art it- 
tfictld to ind fftiinid In fnglfiiiring pfogrii^ In thi llnitid 
Stitai hivi biif) tridttlsnilly viry lew. 

?urdut Dniwriity'i Scliooli of EnginitrlRg tiivi actlviljf 
itydying iti black inginiaHng stydinti and pradyitii during the 
pan tin yiafs. kmt iffortl liivi cencintratid on aisiiilng the 
mil of tliek inglnaifp and pfdvlding yiibli pfQpi ta \mun 
m\ only' till nyiir that coiipliti fpur yiip B.S, in|1niif1ng pro^ 
graiiSi but ilso to IncFiasi thi nyiir thit cof liti iltaFnativi 
four yiip cpliigi propii. This st^dy feoyhi on thi ivilyatlofl 
of tte pregrim ii will ai in indipth itydy of thi problinoi ai- 
spclatid with at-tfact-ing and ritalning blacl( ^tydinti In inglngir- 
Ing, 

The otetlves of thii Inviitlpatlon mti ai followi: 

i) To inilyii thi facteri aiisclitid ^ith thi iglictlan of 
inglniiring ii a oareer by black stydinti wha havi intirid Pypdui 
during icgnt yiarli ) 

I] to analyii thi fictofs aiSDclited with thi rttintion and 
graduitlon of blick efiglnieriSg studintL 

3) To piilni In ditill thi Intp^f of ipiclal pregraini on 
• the siiiGtlon of the inglniiflng and ritintlDn of inginiiflng by 
black stydenti it Pyrdui and to Idintlfy m ffograss thit iiy bi 
mm. ^ \ . 
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4j Te iiamlni thi piit^ealligi mm of Pufdui Hack Ai^ 
ieiHniiiiiiHiii iridyiiii. t 

l| T§ ft^fund poUdili pfaclieil ind'pfegrp thit can bi 
yiid by ingfniiflnf InitltytiDni fn gininl to ittnci and ntajn 
blKk ityiifitl In inilnifflfifi ' , 

■ . . ^ . ''i* 

flMMi . ' ^ ' 

Tfiii pfDj|Ct Ii dlrgctld it prpvldtni §ng1iiiefin| edycatlofi ^ 
ind the inglniiring 0m\m tvlth InfsiiitlQn ngafdlng thg n-- ^. 
crylbiint and ntintloii of Hack kmkm lli ingliiHrlng. Othir 
griypi Mo N .Ifitinitid In t^ rpiylti y/py18 bi thoii con- 
cirnid Hlth mlnQritlii iipicliiiyfllick Means ind thilr pifti' 
dpition In higher idycBtlon and non^tradltllal fields. 

mmmt 

; This nport eonslsti of four miriphi pnpan* to eKiffllne 
within a iin§ii Initltytipn (Pyf^yi Unlvirsltif) the fictors ii^ 
ioqUtld flth/attricting ind fftllnln; ijack iiniricani In inglniif' 
Ing, Thi'fgeuf ef tte fliit lenoifiph 1i on tnndl ind itltlstleil 
anilysii condycUd to iitabliih an objietlvi data bast for iKinttn^ 
ing thi factors jiiPclatid filth riQryitlng and ritllning llick 
Aniflcini In inglfiiiflng it Pyrdyi ynlvifilty. Thi licond niono^ 
■graph fooysi| on thi ipetltions of Incoming Fyrdyi injilRtiring r ^ 
fnihiiiin, inciydlng bUck and ndn41lck Itydinii t^lth ^iird to ^ 
calligif Fufdui and fnglniiflng. The thlijd lunofraph focyiis m ' 
lha fielors iiioclatid with ntintlan of Black Aimrlcans In 
ehilnHflni ajf Pyrdyi. Thi foyrth and flnaj Mgfaph ^focyiii 
pn thi pQiHic^iiiyniti einirs of ilaek ^rlei.ni^Nho grady- 
atid in iniinitrlng fresi t^rdui Dniyiiii^i ' ' ' 

thi prliary fiiylti of thi itydy an the coii|inhefis1yi 5its 
of objictivi and syrviy data on thi fictars nUtid to thi ri- 
crylt^t and rttintion of Hick Amirioans In inginiiring. Thi 
four iDonpgriphi lymniarlie tht riiylti of the itudy and an IX' 
pictid to bi avillabli In Sprll 19?? froifi thi Dipartsunt of 
/FnihMn Enf1nier1n|t Fyfdyi Unlpilty, Wilt Lafptti, Indiana 
4?M?, Thi^niylti af thi study an suiiflzid in Shi final r^ 
port, " fecryiti^^^^ of ilaek toricaaf In Inqlniir- 

Ing at Fyrtye '. It Inclydes thi follBwIng njonogra'phir ' " 
^ 1| Trfndi and Stitlstloal talyili ' 
i\ Freihiiian ixpi€tat1pf)i of Ml ligi, Pyrdyi i^^ 
3) EngineiFlng itydinti; PifilitirSi yittidr^ali) Transfirs 
ij j Fallow^llp itydy of Hack Englniiri^ Oradyatis 

h iu»y of thi fiiylti will bi dHtrlbytid to II eny1= 
neiring colJigii and thi iijor initniiring loclitlii. 
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to il variSEy of issues hni people thiit help thein understiind 
inore fbarly coniples social pfohlenif^ arid pogsihle niethods nf 
i^olution of these problenls. 

irief^ exaniples of mm tegular cour.^eg .ire liited below: 



PROJECT DIRECTOR?! Georp C. Lee 
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FURFOSEi 

Tlie purpose of thi ^ficio^^n^^neciring program is id 
provide the studeni vlth a gklli-sHgiiEed probiein-sD lying 
^, ducflttoii tUt teachei understiJndljig rjf Hticlal aiid environ- 
ffl^ntsl pfobleBia and pfovidei for th^ Application of exiiting 
technologiig Eewafds iiplenientatlqn of flDlutlnns to tho^ie 
prdbUM, This is to be accomplished by nakini ^yatitotlve 
ikilU learnid chrough civil engineering AppFOOchiS to 
prSbUni iQlvini coupiyd with aulti-discipllnjiry BEudy [sycidf' 
iCQnyiiiSj etc.) of the probUtiis tlliEHelveH, The ^mjm 
is -^imi ac ijndef?roduate staderiti? and wm traditional 
coufiewQfk, spaci i pfObUni^i and ^giri.nars to jeetiinpllsh 
its goah.. 

AUDIENCE: 

The progfM is addressed ta undfr^,r3diiafe students 
at all levels of Lhe iinivorglty, Hywevtyf, Ehe course work 
developediis concenCfsted in thy Junipr and senior yeafji. 
The prisiary aydlinc-e isj because of the interygts ul tiiQ 
pAject li^ersliip poup, mkm initially attrneted to 
eifcineering/ Itaver, etydenEB In other diidplineij arc 
encBurapd to take part in the prggrams Thu pro|^fim has 
attracted |ftd?nt§ wiEh diverse bii^kgrounds incliidjiig ei> 
vironfflinbal deelp, maMgerient science ipgggraphy and pulitical 
aciencG/ The gtudtlnts are expected to have a hasii: njursy 
in diff^tjntial .^nd integral calculij?. Reeaiise thy COufBeS 
devilopd are Independent of each other ^ it le posilbU and 
desirable that etudents not enrolled in th? cymprghensive 
pfopfani take specific Cour.^e5 of their own Interest, These 
mm^ are prinsrily In techno lopy Impact and as^geisment and 
Mthefflatical pindelinp of social phe™nai 

Through the techniquei; of cQijffiiis, independent itiidy on 
^ special problens and ipecial ^eniinary, KfudentH are oxpob'ed 



Planning Civil Engineering SygtemJ 

TrangpsFtatioii Hgdglin|' Het"hod&io§le5 

Impact of TgchnolQ|y llpgii Physical aiid Social EnvirOningnt^ 

Ttgni|£r Ut i Qn_ Hdi 1 Ing : Appl lea t ions 

Man Eygf omg Hgdeli n| and Analys lg 

Pattefni p_F ^Foblljii ^olvin| 

H|thdd§ qf Analygig 

Lar^g'^cale ^yitefn Analygjg and Optkigation 



Urban 



iygteHig Hndelg 



BystgP^ Mudglln| in Envlmmin^alj Energy ^ and Hi'l atd Aftvij 

Spicial Tgpi cs = For atlvancGd Htudiiit^ to >3ttack 
problgni^ In h9alth=c3fe dt'llvery, housing ehnice and tXiM= 
pdrtatlon inipacti, 

Mpr Series and Specialty Confergnce - These actlvltlen 
are planfigd to integrate ciiiiswork with real yorid problenis. 
The seminar series was arranged so that neiiibefs of the li=E 
advisory board epiild interact with the students for a day 
dlscugslng particular prahlens pf IntcrMSt tp the nieftihers, 
The Specialty confirence wag dgvelDped because wpfk revolvinf; 
around the curriculupi and asspeiated faculty interest 
indicated that there needed tp be a cphesinn of thought in 
what we have termed hire hynan factors. Not the traditional 
induf^tfial engineering deflnitign.j human factors here refer.i 
to iho asseBSiiient of physicnli physiolof^lcal and psychological 
aRpyctii sf people that niuBt be conaidered in planning and 
design, As soclo=en|ifi6ef in[^ has bcon connjcnt'd wlch psciple- 
oriented prpbleiiiai the fiiethods m\U deal with measurcnientM 
from these people, Aggregate engineering planning and design 
iiifjthode ar£j often beconiln| absDlute.- 

EVALUATION; 

There are three balic methods of evaluation of the propraifi. 
Thi firit is through periodic visits and progfani study by an 
outBlde panel of eliiinent 30cio=engineers, Their duties , 
include vlBttB with tho asBociated faculty to discuss cOUrstj 
work and inforraai dlscij.qfilnne and pjetinp with the sliidentSi 
They also iubniit penE)iiic fflrRal reviews t;f the pfOpani^ 
The lecohd ruethadg Imi'lm iiltif=faf;i;ltjj miw. Tht' f.jriilty 
csnetantly nieet to discuss profiranii and pfogfam content and 
UMMii response* Courses nre dvr.anic in that there is alyays 
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an updating of eufflcilluiili Titf fchlrd is rovlew by the lliideiits, 
Thli ukii the im Qt mm ffe'view and analysis of seminars, 
Thi fiauUs of all thrie pfofisii^ leid to a ymly Tevlfw 
of the eoutst! sffeflng^ and inptfuctsri and a reyplyaElon 
of coufit conEent before the cQufse is reoffered. 

HATESTAIi; 

NoEea frDni Ewo i:our§es are now bein^ reyrltten and dlted: 
The cQurse on niodeling ylll regult in a text gn appUcaUyn* 
Qf ctifrent niOdeling techniques to social prohUniSj In 
additioii ti}' trijditional itatlstici]! nodeh, psychologieali 
behavioral and ecQfiOilc lOdels will be included > The 
book wi[l incorpofrite .3 guide to -igsociLiEed cQniputer uie for 
HBdei developnieflt. The qpufe? an Inipact will be used ie 
ff^ve^Qp a idnd|raph on'quilitative and quantaEiva aspects 
ijf Euchnoioglcal plAiinlng and a§seiii:ient, A cQnipanicn 
vniijffifl of nadlnpjilll J)e developed to give the Itfident 3 
hfoad hattomjfid lii fitate jf tho .ift thinking of the rolti of 
technplqp, 

A loflnograph h beinji/develDped iron [he senilnar on huiian 
faetofS. rte monogfaph will incofpofiite an Qvervkw^ state- 
uf-FM-art look at the Cerent fields tagethgr with iections 
on the dyfinltkm of pji^piulogicali behavioral and physio= 
lopiicgi factors and theQfUjs of dcvelDpinf; design crit^Ia 
'based on these factorSi This will be a mllystone- voluffle 
in an atteinpt tp incyrporaty hijnian niiyds in Ehe dusip prooysB, 
In addltipn^ montipaphs irm stydijnt proj^ets afy bylng develsped 
in cotij unction with the dlfferunt cotjreee, 



thi fgrnlfii sf a jalnt comiiEtii with the School ef Architectgre 
and Envlronsintal Mip. Thii vlll pemiE, net snly devglop^ 
unt sf mim with mu bfDidly biiid Input, but vlU 
ixtind the sffeFiiij|i to a yidif, but itlll fEiponilve audiencgi 

k difficulty In gvolvliig i prograi that ii atteipting 
tQ gh@w how valuta m uied to lid. in undir§taiidiii|, Miice, 
definini problgaSi is that valuy,GMnp. Thus, i pragrai, 
Initially cgneeivid sf to be § tatally iRteiratlvg progrii^ 
will bicoiBi Kori rgitrietid IB individiiil (fieulty and 
student) define thiir intireiti SQfi Qkarly. Thii ii, * 
in the lon| run, befiefigiil, Thi bTQid ball of qulntative 
agieslient technlquei hii bien kiptp but the appllcitions 
becQRe lagre prgblis spielffc, 



FRDBLEHS: 

The program was initially conceived durinf^ the tiiffiul- 
tuou-s desip of itudent unreit= The central goals ut the 
pfograii) wefe i:iore brodly based - where does technQlogical 
planning fall in all Df our probleml, Al the student niedi 
chanp,ftd, ^-Sp^ci.Hlly tn A pjfij diHtjipllnfid pfsfeBfjionalisij 
It ufiB lieceseaFy to hum m mtt {.'onfTete Iisubb - housing, 
delivery of health cafe, tranipoftaMDn, Thus the progfan 
ha^bt'coise perhiips a Uttli mtii fonj^od than dpslrn, b(- 
cauie of student ylRheg. 



EKLC 



hmlWt unforeseen pfobleti) hm l\\t ability of 
others ,ln glher deprftinfc'fltii 10 cooperati In extending the 
disclfllne of the propam. Tight hd$m have mk it 
nece^iary CO intensify individual work In each depcirEinent 
{lie*, iodolD^y, etc J, giving faculty leinbers less lim 
for iiitefatitioni This pfoblfjin hlH hedn alleviated sorewhat 
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EuCTRlCALPm 



■fflDJtCF|fEi; mm 

■MTlli pfflfpiTrFiiFm-Dffl.mFiFC]ii(im 
' B,s.imieMi 



mm mm khmiiMm 



B\ W mmm hall 

SCHOOL Of WMM 
OWW STAT! Mmm 
mmMi QKUHOKA im 



5) MO 



M mm tfMlMCT WAS TO,KVILOP A MOlLj HPFEr 
DIVISICN ONLY, ClffifCllllJi IN ELlCTllCAL POffil ENGlNEERIi TECff 

mov, T}f ciisicp its mmm at oklwa statc iijiyEr 

SITY IN TW SMOUf TEOtlOLiOOy, STIKNTS Wlffl Iffi-YE^S OF 

TiofliaL TfwiNiriRE Afflirra in n m of Bh- m 
mm mm m mrors m m i s, enoineering 

mm 

Ttl ^¥itpIAL3 EEVILQPED UKI WIS mm Affi I W FOR 
MHINipATO^ Afffi TlAMiS OF' TO m FOUR YEAR fflilEGES Oi 
IWIVTOITIES. OF SPECIAL INTE(ST IS H PpCT FjiL MT 
THAT CA1FUU.Y OUTLINES W, DEVIIOTNT CP M PfflJlCT, INayKS 

sAff US OF mi/y usm to «lp ti mm hmm success. 
THIS mm 'fm mm an mv blank for instructional COIISI 

lYLLABlKS miMI FOR EACH SPECIALTY COISSE, 

Tl€ FINAL ffiPORT-SHOUJ ALSO m STM APPEAL FO^ STATE 
fflyWTIONAL PLACING mS fflNSIDIRlNG NEW UMBLffiV CHRlMi 
AW FOR WANIES in W. ELiCTRlCAL PM ITOW THAT ARE , 
WALUATING MWraiR NIEB, M FINAL ffiPORT IHCLLKS AN DfTlNSlV! 

leuiPfiNT LIST m A mmm facility fop instruction, 

Hi OFRIM IS iNNOVATlVt IN WAl imi ENTSY CF STIBEMTS 
ttm DIFFER TIWJICAL MCKfiRCmS FROfI A VARIETY iOF INSTITUTIONS, 
THIS IWCVATION AUflWS TW TEMIUL SHENT TO M HIS HXATIOfl 
Sjy MMY TtOT A lACMATE PW WTm/T LOSS OF CIDIT 



m m i OTMLV vEiATi^ TEcjfim. mmm^ m mmm, 

IT IS FELT THAT TTE TW^YEAR EEUY IN OFFERING ElECllML 
POWER AS AN OFTICN IS A PMrTIVE FEATURE OF THE mm-, THIS 
DELAY AU^S STifflTS TO WTlK m m BETTER JlTOf ITS AS TO 
CAREER OPPtaUilTIES AND W iffi OF ireTRYi W mmU 
ELECTRICAL, PW Wm STILL SE&IS TO LACK A^PIl FOR mm 
STIMTS, THIS LACK OF APPEAL IS LARflLY DUE 10 A LACK OF 
LQGE ON TTI STIENT's PART AS TO m\ ELECffim POWER CONSTinffiS 
AND M BROAD OF,A FIELD IT ACTILLY IS, 



iGREATDEA 



OF' mkim mmmw wimm 



iimm WBrni^i looipwr into vimli insiuctional EsuiPfiNT, 

THIS TPJSUTiat OF EOUIPfW m ONE PUffOSi TO ANQTlR HAS BEEN 

Tiffi rasiiiiNs, BUT mmm in that stldents lECoff involvi Am 

MLff A PROBLffl-MLVIfJP iSOraFlMESS NOT 0RI5INALLY ENVISIONED 
IN Hi PROGRWii ^ , I 

mTi; 

TH MODEL CURRICULLM WAS EVEM Wm. W EFFORTS OF THE ' 
PROJECT STAFF, A SRQLF OF ELECTRICAL PflfR INttSTRIALISTS; AND A 
GROyP OF TEC^MLOSY Afffl ENGlNIERINO EDUCATORS, W SEpTE CON- 
FERiCES IRE m AT THI INITIATION OF Tt€ PROJECT, Tl£ FIRST' 
CONFERENCE M WITH REPISENTATIVES OF THE ELECTRICAL P«R lilSTlY 
TO RECEM INPUT AS TO Ml MUJ 1 INCLHED IN TIE CPlCULlM, 
Tt€ SECO® CCNFERitt WAS WTH NOTll TECilOL BMm TO KTir 
filNE iSTfmiiS FOR 0Rr#!ZlNr,1T£ TiCttllCAL miAL FROM .A 
l£A^INO-TEAfflINS POIfff OF VIBd 'MR^ OF MTH CONFERENffiS 
WDRra WITH THE PRojECT STAFF ON A CONTINUli BASIS TO- INSURE AN 
OPTIftti PMPA^, ■ ■ ' 

i 

n PROJECT mmm prior to w (fmm of m 

FIRST CLASS, fCWIVER; A CCNTINWTIQN PROPOSAL IS NC^I BEFORE N. S. 
F, TO INSURE AN VALUATION OF THE PtoRW « TO DETERMINE IF THE 

mim mmy is a national ml this ?mm mmm 

mmS A DIAGNOSTIC EVALUATION BY SRAflJATES AFp BEING ON THE 
JOB A SHfflT TIf€, Afi AN EVALUATION OF fiRffltlATE PERFO^ICE BY THIR 
SUPE^ISORS, A imm evaluation IS AL30 PROPOSE THAT WUJ 
OJISIST OF A REVli OF TT€ DIAGNOSTIC EVALWTIQNS BY A PANEL OF 
mCATORS to 1 NATIONALLY SEUCTIV!, THIS m WILL aTEPHINE ' ' 
IF TIf ML mm IS A TRULY NATIONAL fCDEL WAT COP 1 
mm BY A VAPiEiY of INSTITUTIONS, 
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MATIRIALS: ^ 

im PWDJECT STAFF HAVE DEVILOPQ A ^URSE SVU3ftLB FOR^^TO 
SPfClALTY OHjRSE IN 7>€ MODEL CU^ICU.LM. EAOl SYLLABUS HAS KEN 
R£VIiV€D BY T>€ PFOJECT ADVIMRY COUNCIL If OF REPRESENTATIVE 

LlNES^ DAILY LESSON PLANS^ SUf^ESTm LAKlRATORY m^imZES AND 

stLicra bibliography; - 

IN AEBiTlON^ ^ PROJECT 'FIMAL REPORT COfiTAlNS ^ EVALUATION 
OF Rf aiFd MATCRIALS^ EQUIPMOfT NEE^ FACILITY LAYCUT. T>ESE 
P^TKIALS A^ AVAILAHJ AT COST TTOUSH T>E PPaJlCT DIRECTOR* 

pmmi 

WHILE T>€RE HAVE NOT BEEN ANY UNSlJRfCILNTABLE DIFFICULTIES 
TNCM HAVE BEEN SCM Mlfm PROBLEMS DURING THE FIRST YEAR OF WE 
P^ECT. Tic ORIGINS PROPOSAL ANTICIPATED THAT APPROXIMATELY 
OF TW STyDENTS IN WE. FIRST CLASS TOU HAVE A mmmiQAL 
BACli^lWfffi, THE FIRST CLASS AQIITTID IN THE FALL OF 19/5 ONLY 

i*D m ^faw^^a^L jnjBOT 

^ANOT^ PRCELB^ HAS 'BEEN im RELATIVELY UOW NLfKR OF STL^ 

Derrs wHOiwtre available from other state iNSriTUTiaJS TO TR^S= 

PER imp PRSMWI, iNSTEfl^ OF T>IE ANTICIPATlD 50 STl^NTS 
ONLY 2 ARE ACTUALLY ENR0LLQ3 IN T>€ PROGR^. 

A PTOBLEM THAT WILL NOT BE LWIQUE TO OKLAHOMA STATE IJ^IVER= 
SITY IS ADOPTING Tl*^M3DEL CU^ICLfL^ TO THE UNIMRSITY STAND^. 
IT SWLY BECatS A TOEE OFF OF WHAT IS REQUIR® BY Tfr€ LNIVER- 
SITY.Af© YlHAf T>C /^ISORY r.ROUPS RECO^ttND FOR THE MODEL CURRIC^ 
ULlMt 

CGNSIEERABLE TIi4 HAS BEEN SPENT MORE WILL BE REQUIR^ 
TO CONVERT T?€ EQUlPtCNT DONATQ BY INDUSTRY INTO AM EDUCATI0N:AL 
PACKAGE. IT WILL^ HCNEVER. BE TifC WELL SPENT, 
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mmmm\ mmi^^im^ mm 

DATE mm\ Sopte^Dcr 1, m . DJRATM; mm 

mm TITLE; A mm m the wmm m ^mvmm 



Wmmmmm w. 



mm PRODUCTIVITY mm 



mm DIEECTOH; Mk h 
mm hMMi Purdue D^ivorsity . 
. . ^kd LafHy^:;tei Id' una 4790? 

i 

^'r:^^'X^u cf proriin^;nt =;0ndcr:lciafiS and InductrUIiits who 

t.jn. Thi^ conynUtMo hac o::tabli::h*jd and qngourQj:;vjii and 
' f:ieilit3tei; tho dov^Upmt cf ed^eatianal natoriah (print 
n:oMfj5, Tor m^l^)^ , 



[■Xi)\M for *}SUcat;drE f^ind !\e:..:*r:r;oi'- ^MjdEjntsi vhg tuaeh 

^: iMfii;ractUfl:i,; of produetign on.;::^^,^: edyeation. This w;!; 

■■.-■'r':,:, nd p:if:'wly siivi indururUl opc-ratUnr. ^tnen^.i: in 
:or.:-jl!: ^:;.i-:;;:T.o i^i^c-n t-jdMolSjj -^'-^csl eurricila. 
yill al^G \^iiko for QortifiUir:^ adiicatlDn and 
[-Ay:i''^ ::.m\v^ IttitVA^ prtg^t::. 

:o-.:-d it:; viy iiA^ ^^ixinn^ks i^^^--mo of 1^;0 knd tifiio 
rr^diii.)^ liMi:;,: d.vdupod ^UU^nd ^:no^i^lvos ts individualist 

i^zi} .if '4'' ::^icr:al wo^ili not, otfl^^ri^isf ^iild its yay into 
pri-^i^a t^dus=i:lcnal^£itt;ri3h b^oniii!'- its :pcjialisd ria^ui'Q. 

niitional cGniti(ii?f} cdunncri arid ifldii^tr [alisti and thf^ 
four !fls;( forces snriE; extensive experiense siid expertise to tha 
r^lpciisn and devplop^Mnt of this li^turipL ' ' 
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WALll/lTION; ■ 

Ths national cQiiittee, hm as IPECi and th? mm 
directors, have e^tabUohedplity standnr^e for t^llmm 
packaoes to be dsjvelopei Th^ entire MAPBC group id asipslatei 
i^Uh four task forci^a, each si' whipkjs 4serned with a :pQcifiC 
aspect of Mfiufaetiiririg prodLictlylW eiu^tign. ' These taok fercei 
Initiate thG d^yelopfnent of the^deakng rales and review the ' 
ccmpleted iitgterials. Th? spGeifie tak forces ajss i55nitor a 
field le^t prpgraEi; for tne ciHteflak and direct any ^Haterial 
revision which nMU m field tegti, A strgng ejnphalis 
for develgping high quality uhmi mUikU is mintained. 

MATSIALB; 

The expected autpUL m tne first two years d Lhls prn,;ect 
ii; the fellowinE: I. A rspor^ on the availability afia adeqaacy 
gf educatldnarmteriaU ror Computer assisued ;nafiiifactur;n^ 
pracesaeOj MRnfaeturini process acler^eej software sptenis for 
pvsductiOf? cantrslj and labpratory instruction in these nmh 
I A survey cf the teaching irethds used for university edusaUgfi 
in these areas! % m learniag unlets (modules) and two labor-jtDfy 
oxperimeny tg be prepared and distributed tn educational i"ititu- 
t:o;iS for testing. 

^fter apprexl^ately, eighteen riDn^hs of proieet operation the j 
Q%c [fiajor prokm experieneed by the pfgjeot direetdrs U eGfi:.rQl 
g: the writerj* progress, ein^e the wflLers are nm under any 
direst admialatrative authority tm the prgjeet directors, and 
gfterl they are writing for little or no hcmriuji, they my give 
module writiHj^ a low priority relative to other tasks they lnuat 
perfgrfj; for their hoiie orpnU|tion, This litmtiari often fnakes 
Gcneduling for^pr<)ject prgdiictivity diffieult. 

ADDiTiogL tmm^i 

, Despite the ^rit^r procrastination prcble:n d^seribed abave, 
tlis project, is experieficing above average productivity. At least 
fifteefi print Jiigdules are in various decrees of cg:npletion Qnd 
it \^ eKpeeted that at least ten of will be printed in ^lodule 
fori^at in sufficient q^ntity for student field teat by ^upst, 

■ I 
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_ m mim m a uum-on to project u-m], of 

tlie sifji title. M pyrpose of this! projects was to provide a 
series of four (i-m instryctionai filnis, totaling approxiiiiately 
S5 iiiirytes in length, on the timinq of vehicl^actyatediraffic 
Siqnah at local (isolatd! intersections E^h film h i blend 
Df scents of Atlanta intefsecti&nSj gfapiiic^l inimation, and 
dfionstratiom in the Georgia Tech Traffic Siqnil Liboratory, The 
fiifiis are needed because the pressures of urban traffic congeUiDfi 
have forced increased m0m on tr^iffic ingineirinfl techniqyes 
to obtain the maxjniyfTi utility frsni our pasting cUy sireeU= 
There is cyrrently an yrpfit need for traffic inginee^s under- 
^tand the lateit techneiogy and m able to apply it in pl^rtical 
situdtion^. Eight setl of the fil^s ari in constant circ|atipn 
ElfrDughgyt North taefica and Europe.. 



The projects were developed priniarily for Mim degree 
"Stydents of traffic engineeringi which is a branch of civil 
engineering, Thii audience cofnpfises dpprqxiffliteiy 500 viawirs 
annually. Part I of the filp has proven to bi) apprDpriati also 
for yndergfadyate civil Eno/neerinf) zMw^ in basic highway engi=' 
neeringj and has even beeff ^hqwn to hiyh school seniors an 
orientation to enginiering. In addition, the films m \Mt for 
|raduate-level short mrm of^fered by univenities, govern^entil 
agencies and consulting firms, ^Ihe total aydienca is currently at 
d level of approKiiiiately ?0OO per year. The aval I ability of the 
fite is publictzed without charge by the Instityte of Transporta- 
tion Eiijineirs and the Fediral Highway MiriinlstratiDn. 



Only motion piitures o^ laboratofy dponstrationSt acman- 
iei'^hy graphical aiii^aticn, anpear to be sultihlB for thp tfachinq 
Gf the dynai^ic interactigns of traffic-actiiated siqnal contrpl 



It h an innovativi lolutiqn to an instruetionil problp in that 
it never had bein doni Wm and H m not kno\^n for lyre that 
Eu^h instructlDn would bi aceiptid by instructors ind itudinti, 
This lolutlon risulti in in mm^i advantigi over thi tfidition" 
al chiUtord tichnip. Thi iviluitioni ih^ thit thi filiiis afi 
syccigifyl in that they enible the viawars to tine their trifflc 
slgniU for fiiaxiiiiuiii efficiincy and safety, 

EyALUATjON; 

Until iiiid-l9?S each borroHer received an evaluation form and 
a liiultiplHhQicg (jyiz with answer i;ey for his posiible uie in 
detennining thi effectiveness of gach filfii, The fillertt gvaly- 
ation fpmis were retyrned with the flliis and are tabylated by the 
Project Oirictor. The tabulation through Peciibar^ \Wi m mi 
to aid in evaluating the propoyl for thi foyrth film, 

WTEIIALS: ^ 

Thi following filiDi havi been divalopid and art avillibli on 
free loin froiii thi Mig4iiual Oeparttient of thi Georgia Tech 
Library: 

Part It Bisic Actuitid Contfolleri 24 mm 
Part II, Advincid Sctuited Controllerr, 16 mmU^ 
Part Uli Mtiphasi Actuated Controllers 13 niinytis 
Part [y, Loop-Occupancy Control 30 minytel 

PWLEHS: . ' ' , 

The films mvt, prduced with thi philosophy that studentSj \ 
especially graduate studints, must talti a irori active role in theirt 
edycation, TherefDfe, the PfojeGt Director eipects that a serious \ 
gradyati itydint will be willing to shsw each film to hifielf 
ieveril times befori h§ is satisfied that he m take the qilz ' 
successfully. Parts II and III, eipeclally, Incorpofiti so mch . 
tichnlcal material that It li virtually ffihdatofy to Sie thiia 
filAa second and third im. Thire hdf biin no problin) with 
Geon|^a Tich graduatritudintF. in tfi1i''rtgafdi bi|t tfiin is ivldinci 
that fi^ny initructori^iifflply ari not oriented to Hiyltipli vtewings, 
displte thi fact that thi Notice of Film feiling iint by th§ Proj- 
ect Wr^ctor spiclfleally ricoiintnds this. Pfilipiinary indications 
are thit many Instiructofi the filins only fim and do not 
administer thi ^uiizil. ■ 

ADDITIONAL COHHENTS; 

Parts li II and IV are supplifintid by papirs published in 
Traffic Engineering. Therefore the film vlewir has soffle hafd-copy 
iterlaravailabli that h quite liniilar to the filin content. The 
Ohio Depirtat of Traniportition wint a ^tep beyond tftis by ri- ' 
guisting a copy of the script of Fart IV^ for distflbutjon to , 
per^onneL . 

Februafy Wl 



EKLC 



79 



CheioiAl Eniiniering 



PHOJICT NUMBlli SED |W??1J MUNT AmDEDi $W|600 

DAT! mmWi June, 19?fl DUBinONi ll^ [fianthB 

' PROJIdT flfUi SEjIpD PRO AiS IN DESIGN QF AIH 
POMfIQN"MM L EQUlFfflNT 

I , 

. PSOJICT DIRECTOR! Dr. Louis Theodore ' 

PROJECT ADDRESSi Hlnhattan Collep 

Bronx, New Iprk 10^71 
(212) 5^41^00 

PURPQSIt 

The objective of thio workshop wis to 'divelgp an 
"Air FQlliition Control Iquippnt Probleiii iorkbogk" * 
PFobllss and aolutions were pnerat^d by an environ- 
sintilf but intirdiieiplinary, tea!!i of faculty. Topics 
includedj ibiOFptisnf idsorption, cgoitetierij eendin^ 
iitionj idilutionj fluid-particle dpamos, gravity 
iittlers, oycloneBi electrostatic precipitatQr% 
filters t and Vinturi scrubbers ? 

AUDIlNCEi 

The pro blent work book was priniarily devllQpsd for 
undiri^duata enginBering and science studinfe,- 

. INNOVATION I ' ! 

In the liet two deeadeai the engineiring and 
leiinpi pFoflliioni have expandid thfir reeponjibilitigs 
to 30oiety to inelydi the oontrDi of both pBigui and 
pirtieulate pgllutanti froi industrial gouroes. 
Increasing mfi^n of engineBrs and ■applied ocienti^ts 
arModiy Qonfronted with proMems in thie imerging 
fipd, In in atteipt to meet this challenge, educators 
h^i introducedi or are in the procega of introducirii 
into gngineerini curriculi, sourseB on industrial 
control aquipsirnti and the need a probkoi^prignted 
workboek in this area gf' study has beCDnio apparent' in 
racint yim, I.Thi lie|/of iueaningful probliiDB avsilable 
to aduoitori jar'hainpfted the davelopnient and presenta^ 
tion of a Mirti up-to-date, pourse in thig very 
iiportint area. \ 



IVALUATlONi 

To hilp develop and .maintain eff§ctiv§ IdmB of qow 
ffiuriioition batwien the pirtisipints iftir the workshop 
iiii' eomplated and t|i§ workbook d^velppgdi and at the m 
tiii ipnitor the iUoeeBs of the proirifiij each iduoator 
lai Fiqiiiited to submit a shofft report to thi Projtet 
DiriGtor loie tlie before the end of the euimer in 19?5 
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Thii/epoft would gutline slaRsrop impaqt and itudent 
feidSekj and help idintify positive and negative 
faetori reeultin| froiii partieipation in the workshop. 
A liiiMiary of then reports was to bi prepared and 
distributid to the partlcipanti igon aftfr raoeipt of 
tlie reportei No riporti had biin reeaived at the tinie 
of the priparition of this announcinienti 

mmmi 

The staff and partidipatin| faculty decided, with 
NSF approvilj to publieh the workbook through the 
■ Nationil TeGhnical Infarniation Service (NTIS). The 
NTK aecegBion nuiiibir Is PB M 363/AS (use this 
nurtor if orderin|)i .the piperoopy and niierofiehe 
prices are lu.GO'and $2.25, Npeotively. 

PRO BLEB I ■ j 

No lEjor prdbleiiiii were? enooynterod, 

ADDITIONAL COiiNTSi 

In general, the ability tg dosip or predict ^ 
perforimnce of induitriil equipinint for both pses and 
partieulates riquires an undarstandini of fundainintals 
ae well ai praetieil ooneidarations, The collection 
pchaniiiD for rtosphiric pQllutanti ie substantially 
iiiore cQiiipliX than that for" water oyiteiua and ^ot very 
"Will understood. Ourrent desip practj,crfQr |aaaouS_ 
and particulate Qontrol equipnient ii itriotly §tate-of= 
the^irt and pure ampiriciiiii. little i§ available in 
thi litiraturi. This can no Ignger bi tgleratid in 
li|ht of the need for reliabli highir collection effic- 
ienoy equipiiiint* In view of priBent day knowledgg, the 
need for the preientatipn of fundiinintalo and the 
developRient of a protteiii-Torientid workbook Should aid 
both thi iducatpr and eftudent. / 

A wide variety of applieattone wire riviewed in 
thi workehop - with particular eiiiphiiii on industrial 
prgblins, Lecturoi on geleqtad tgpico in air pgllutign 
were giyan by asknowledpd experti in this field. 
Gaseous pollutant oontrol equipmint reviewed includedi 
aboorption, adiorptioni oondiniitioni coinbuetion, and 
diliitloni Partieullte control equipniint tqpicB Btudied 
engOFipasiedi fluid-particle dynaniids, gravity settlers , 
sycloneSp eleDtroptitig precipitators, venturi 
serubbirgj and^filterSi The WDrkohop group was able to 
pnirate at least fifteen mianingful applicatiBnO'^ 
oriented problenii and solutions for each cgntrDl divice 
durini the firit Bumpr ieelion- 
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The 197^^75 academic year provided an opportunity to 
elaf^room^tes t the effectiveness of the problems in 
thp workbook i ^The two^week follow-=up summer sesaion 
ihl 1 97 J 

Was scheduled tp provide an opportunity to 
revi'se, update and edit the workbook i and finalise 
production and dietributien plans for implementri t ion. 
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piojiCTnTLi: mmm m muimi is poikiwikg (i 
mm mmi\ ii, m xmk 

iPl^ADDIESSi I-Prsgiffl Center' 

^f^iOi Illifjoli ml 



mil; 

The pt9|ieiB is diiigfiid tD achieve two lajsr gbjecliviii 

idncation of efi|i&eirs to h!|h level interdifidpll^ 
ndry ceipitifici id Ehat they iiy bi able |D sdlve 
prsUsii vithin U€linplq|ieili seeid^eeenoilEj 
If lilt ^^hef Egnitflintii 

AqhiiViiint d pfapgf igElvilisn for studeiiis lo 
ebcein high duqitiengl livili 

The feur year ynder|fidu§i:e interdiieipUnlfy fngineirini 
prq|tii leedi to ihi yehiler of Icleiise in Enginfiring digrii, 
iesidei being intirdiioipUnify ifi ihe im% that itydinti m ^ 
itydyini in iost briMhis of engineerini (Dighinkll, dvil^ 
iUdtricalp ehsisali envirenintilt itcj, thi itudiea %tmi 
beyond the teehnok|ieaI fields into spelll sdincei and 
hiaanities. 

All itudlfi Iff miM out within the mmi af pfojiets 
vhiah in condyctid by sisll groups of studintg (4 to 6^ oni 
ffBffi iieh icidmlG yEir) «ith faculty ipbifi (pnl ffOi in|iniir= 
ing OF phyglcil sciinciS aid anothif fton iciin^es of 
huiinltlfg) ii idviiir^coniQ^tants. AH pfajlctg mm 
pfobl^i ^Ich are ipdilly liiQlflcant as veil is Important in 
the tiehnolpgleil ilnil. Thi pfo] e'cti m iilletid by itudints 
and fisulty ind sirvi to lotlmi itudints ts liini in dipth 
istifiil neidid to splvt thi prsblii. 4t a high le\r§l of iopHitl= 
eitlon. Silf^pieid IniEruetiQn'ii ulid throughQUt i.nitead of 
diiifdoi InstryetiQii ind, in ilriiaFnini and pirfotiance, ^ 
lastery of thi Mtirial is riquiFid. 



/ 



liudeiiti vork In mil greyps iM Itifn to lead a projiet ai 
tfill IS 16 bi im wmUUi A itydifli (uiyilly in uppireliss'' 
iin) l8 in ehlfgi of Chi projidt inilead of a faculty islibef . 
Alss, a "iiaiof pfojiei-' ii fiquirtd for iifaduidon In vhUh £bi 
itudent is lA dhar|i frds Insiptisn through ssiplition of i pto^' 
jiet. 

AUDIIflClj 

i The pro|rffli ii desl|nid lor undirirsdysti in|ini§?lng 
lludenci as a unifiid cuiricului. It has ilsa proven uiiful for 
peeple VdrMng In industry in eontinuing their edyealion to oblils 
' I d^irii (iviniiig and veiklsd studies)^ Although not an honeri 
|iQ|rK,-il li diiipid iA^iriiQti Mho m ibli lid wilUni 16 y 
like the riiponiibility fqpetr idy^ation. The phllaiophy and 
iithsdslogy developed for i- art appliQsble to othir profisiiQBal 
idysational proirim. : ■■ ■ 

INNOVATIQKi 

The progrii ia divelqped to educate self^iniiiiting, silf^ 
pacing j and selNevaluating prafeisional engineers ^ Iniliad of 
ciaaarooD^llboratory forsat) the projlct Ifoup tskei ovir 
scheduling ind'li&rnin| s^civationi 

tried and prpvea philosophy and lethodQlogy are Integrated 
into a new and radically different undergridgati iniineering 
proir^. ie^f-paced inatructional sgterisl hii bien devekpid 
to be uaed in a nev vayj Is that thi aatifliU though having pre- 
requisites i is developed in independent unite i thi 'liarnini 
loduies.'' BiiIe knowlid|i, ysyaily liarnid during the flFil two 
yeiri of college in conventional en|inelfing curricula, is 
acquired by slans of the lilifnlng iodullli Hore pfofeiiionll 
fflateriaii cpvifed'in the junior and slniof yiari in convintignal 
curricula, is lisfned by lilnl of directed and Indepgndint study ^ 
using the Ubriry as a resourcl and rilylng heavily on proffisional 
iitirisl pybllihed.ln current joyrnalsi booki^ prociedinis, etc, 
This pdi of mcciiilvily uianing the studint \m thi lockstep 
leifnini lethod allows for profesiiotiil growth ind creates skills 
for contlnying liarning after iriduation, 



iVALlJATiQH: . ' 

Evaluation occurs on two Erontli 
prograi ivaluition. 



student iviluition and 
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1^: 



- l<aQ|i^'0 Iti iEmovitivi £hiri£|ifiitl£§i th# Fregrii haaif^nd 
i| fiieiiiiiffUo ri^^i&i ifidiiigBii cdsgipil d itudentl 
ffiluiciop Bad to njcat i^i aa inipproprlati Ihi 1^ iitEin|. 
Ilii.|flilj^tRdl€iu thai atydnli ihould bg Ibli le ufldifuki 
ailNiYlltAlioa ttilh vhkh Ehiy eia be cpof^ruill and ssflfidi&i. 
iiQci ivaluilldn in the Fra|fM la pfindpiily hmiin, ! (Oni 
dbvlQut dipi^iun fr@i eeavinlbft ii thi Hum d ifadei Dthef 
lhan Al gradi ii not a aybstiJuU ht iQ.thi 
'lili-Fili" itiCB. Ita fikaiat pi^i iqulvghgl la M afii' 
bltiif.} Baf^tHajf aviiyat^ti ii pfoHdid I7 piift aed Imlty 
it tha pfojact Caag, iych hilj iviiuatiGn la not tmm'iti 
iilAitiQuI usdirgFaiyiii pr^rau ind riqulfti iklU ifl ptdvidiflg 
affacti?! bit m dea|mlivi Qritklfi by atudenti and fatuity. 

Tha atudint/ faculty Mew kifd iiiifdiii fiflil }Odpi|t ts 
agcipt ar rijact projegt prspgiala end repOfta ind, tttncii a^via 
aa a more (drial idune of evalualiohi Hii Bpird iiiu with the 
teii^ re|yiafly Ep like sueh foflii eYiluitkni and iuipstis^, 

SseaUrly iViIuitiDn la Initiited by the atudiBtii At th'i 
' »d d I prsjea, iieIi atudent fllii a crgdl^ requiiii Indloatiiig ' 
the mhtt d cfld^ia he/ahe intidpilei, ind the diitributlsQ \ j 
pf theia cfadlp in'thrie ifiil! Pr&ffiilsnil/Prpjict (FP)i 
Rdinltiis and Sodil Mmu (HiS)t and Mathtiitisi, Sdsnce, 
and Eniineering ki%nm (HSII). SelHacid study (UiTiiini 
Kbdulea) and isinira have priiiiiinid cfdtt for werk dane it thi 
laatety level j and studentB eaiily docuienl thilr ichiiv^enti In 
thDie aefeivitiii, For prejiet vsfk, the tm imull^ wsfki 
Out lU cridlt riquiiti and doEyiintatiQn ii § group, 

the final reperf and presentitlon are asacsged by the Sivliw 
ioafd and the Boird lithet iuEhorliii the efidlt riqiiE§t§ l§ thiy 
iUnd or lakis ^#fm^nt§ in cQniuItitlQti'ylth iU im ii § vholi, 

Eyalutiej";Fre|riB 

The E" PrDiraa his had thfei iDurcBi ef ixtirnal ivaluitlan. 
The fltaE via thi kird of Advlsiri, ten prQiininE people tm 
(roB induitry» javirnflint, and higher edueatloni ill of whoi hivi 
en|iniirin| of tfiginieFlnl iduga^ional biekgfQundi, ind whs hivi 
iadi subitantiil contribyElQnl ts IMt Viflsui fiildi, The 
Board sf Adviiin, thr6u|h aisi^innual viilti to the Fra|rgai, 
repoftid on QVirall pfO|fiii d tht FrDgfiffli and ude riMindi^ 
tleni U help t^i Frsirai a^hiivi iti iQali, It ml M ficulty, 
atudentg, and IIT adainiitnttoni and tmini writEin litifiili 
in idvinee sf iti viaiti. It iubiitted reporti to Ehe Frp|Faaj 



vhich is tyf&, femrdid thi fiporta lo tha ^alieMl him% 
Maties s&i the IK aMiatfati^i 



Dyf la| the flral m mu d liplmtiliQai Ihi hnm 
waa ^aMid bj the Ceotaf faf iDftryclisfiii Suunh ad 
Currkuia ^ilyitiQi (Qtp) it the Mi^iitf d UliKlii 
Chaipilp^IJfbaaii CIIOI ii iffUlliid irl|h thi Dapifaifil d 
IdycaiiBMi Fiycbqlq; id «li cbafgid vtlli tv^yallig ihi frogra 
tm ihii viiypQlQ^i kt tU mmakti^ d ihi imi ef 
Adviiefi ad ihi Niiieyi kimt Faiidilit&p Ihii evaluitidfi vu 
diaesiitiatMj aftif jfiiri ud Ifltira^ i^alyiiloB ploeaii 
m iBitUlldi Ihii FfoiUi fiEUid m iltiiull chmgaa id tbi 
peinh d wb| g^ei^iliilli loiilaiij id iiid beih 
paifiiniifa iM Ist^tf tidblfiia i^aialifii is Ui 
itdanta # uidlid it r iAitbir "lueceiafui" §f mt k 
pirtial Isterli fipen hia biffl pripiid ad a flsil m vlll 
be uafyd iaKiy If 7?. 

^ Thi third mu% §f "astiful'' i?iimliarsf thi Pfogfn ii 
the in figulty Cyrflculii taiitei lybcoBi^tee on l'. Hii 
liibcQBiittee ia £hi;|id by Ihi FraUent qf lit vith etraliutini 
Ihi Frairs ai as tlT ^epei gfiiiti^ prograii The Subcsaitlai 
ixaii&eB the FrsirBs fat CQniaofflSi of ita atadarda vith thdie 
§f §lhi? ^giaiirlfii pfogfaii §f ibi InfEityli. 

Cfede atiala ad Regflgnitlen d 1^ itydfflti 



Aa atudenti do not reqeiVi iradiii apleyiti ad grduati 
ithooli &anngt reqeivi grde point iv§Ei|ei| t;aditiqiial| if 
ikitedi IdiEitpra of atudin! -'quality." In the r Piagfiii 
iuch Bsre eitenalvi tecofii of atudent prdgreiB all kept ihin are 
kipt in eonvintienil eurflcuUi Theae fecsrdi id dosmta are 
eBlIeeld by the alydiBll into pgrtlolioii Thi p3nf@li@ ibiTva 
mt i^it eoufiei ad |fdei the. atudent hie, bj^t rather hi/ 
ihi hii dane yhlii in the Pfsgra. ilhile thi! uy poae ane ^ 
difficultlea for the yrly ataiu of fieryltaiit inUn/iiiri ad 
graduati achpol application, it dpis ^t appear to have poiid 
iniupirable prqblsa far Ihi |fiduiUa sf the ha|ffi^ 

nie Bachelof of SqIimi k ingineeringi a nev III di|ree 
mrdid only lo irduatei of Iht ¥ Proirfflj hiSjbein appfovd by 
the ficulty in feegpitiofl ef the plity of Ihi PrggrH and Iti 
graduatea. 

The grduatel hiVi not iipiriinsid diff leulllea in enteric 
pFieti|iouB graduate achpsli sr gflQ^int of their choice {with 
high itarting ialarieii baaed -on nilioQil avefagei)i 
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' 3 * 

GfidBtiili ifld licpBiUBa sf Ihi i fn^m 

■ Vfc., •• , ■ • ' 

M tkii i^l, U ii dllligyll Id ttkHird ililiiiSli iboui 
fieopliioi, Issffirp livval lipi ippur imsu^^ Thi 

Id IIT, IR ifil tbi 1^ hogrB Ctotir, fhi rie«siiUsfl u 
Aie^S^isil Ifci g^liidi evilitaUPll %tUn d CIROE vj| lidi 
Ikl biiii Df ri|9f$ui ifid eapfilinilvi imml 1^ mluitisn 

nfiMtg fsf^irUtiii lod ti^ttii |ivifi «D?kihopi ind litviud 
addfyiUi Jid kid mj viiiiDfi frn igf^ii iht UDlld iiiUi. 

ami imitd%m!^i Mkm iniehiElefiil immi h the 
h^mi Tb6U|b ml iccFfldiiij it ihli lUgi, Ehi EffD visiting 
tNi iieUrid 1^ "pfidiiibli'' buid an iggdtili gtindirdi, 
Jk&iltf ud ityjifiD|dif9U^j iDd itu^int iehlaveigntgi 

iitoiiitti; 

A^fflitaiUlyi39 liirning fiodulEi hayi betn pFipaFid wllhi£ 
ItM fiMfSfk of Em Ff^rUi Then leftfnini ledulei eqvif all 
Ebi ^'^§fi'^MtifUnijte|iil lufped duriag the Uit\m lod 
iophsiBfe jfiiri is ^Qsventionfll en|ltiigrin| gurflsuU) and 
loniipgnd la 21 Eduriei tiprtsentlng ippreiliately H credit 
kufi ef VQfk. Thue lurnini'sodulii follov atanditd efi|iniering 
mnUt byt iri ^^i^ luch that thej are as iDdependinl d 
each stbif ai poiUUti and vhlle Batyrally ii^h hai priTiqiUitei} 
Ihif ifa atlf ^eotaifiid atudy uiiiti, Hivln| biin rivlBed iivifal 
tlBia ifteF ivaluadDD by studinu ind ficuUy^ they are being 
printed In flaal fqri and an ivellibli on & ml baa is as final 
tjpiog asd printing preeitd'^frdDi the 1^ Pro|rai Oentit, 

FIOILiil! 

At fifitj the Pfo|rsi m ''toUrited^' b; thi faGulty in ipiti 
of itFoni support by Ihe Dean of En|ineerio| ind Fhyilcil iciinces. 
Later I ficulty aeteptii aa a re|ylir mitm IE IIT In spite 
pf iiviri critidp by a nail but outspokin iroup^ § sybeppittee 
of the CurrlculiM Ceffiitttii Althsygh the presidinl etFongly 
aypporti the hoiraip due to pFioarioys f Inane Ul cQuditiQni, thi 
6f ifinal fusding ^oiiltted to NiF by IIT hi hit year waa csnsidir- 
ebly reduced. 7hQu|h the risainlni funds Im HSF-^eFi|iMlly 
dfsipiiled fsr final divehpstnt af thi Pfo|fm but tr^sfirred Iq 
mit opeflEing spensiaf-helpid epnaldiribly, thi levere EUts In 
flniSEU iURt fiductlon of full^tlii equlvalint (FT!) figully fr^ 
the seeded ^ iq L This ^tmmi thi idnlniitrition frsi 
finiihing t&any of thi iffstts this luccisiful progfai nelded. The 
recently fellaiid buiglt far fecylty lalariei ht 
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thi miu a^adiiic year, leans erlppllB| cuta ht the Pfegrai in 
ipita of thi itpeatedingriue gf |hfailient. 



It i^pFopflite to laki iMiv Infgnai cmntf iteut the 
Ffogfa inhls pgintp fti !3 h^m is a resposii 10 vaf ioui 
soaiil ffid iducatioMl siliull at ild^centu^irii not Intffida 



as I pesuea for enginaiflng sdusitJeSi nor ii It likely that it 
will be (or shoujd be) adopUi part and pareel by ortir colli|e8 
iBi uiiyifel|iiip i*efe eondiliofli end goali are likely to be 
diffifini, ^^ h9fi.Bf the l3 Pfo|fai is that it wili se^e to 
Qcsuragi dtiirf to uvimlk ihoH iffloyaiiH ncWquu m ' : 
pfbgrtaa ikkh are appfopriata to thlir m slluationi and to 
offer ifly aiaiitanoi thtt yi m provide, 

ftin|e| la aodetal aad globil siidi fiquiti rithinklng of 
^onventiofiil edyqationel iithodi and pVloaophyi The ^ FrograB' 
luppllii I (by 009) tried m to lake education ajeaningfyl 
npefienee to 'both feipoailbli fulMiii yndergredmtei and 
ffifking perions wishing to ^optlnui ihilr edusation tdvards i 
degfii, .. 
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DifEMlDED; Hiy 12, 1974 ^ . mm\ 11 ion tit ! 

mm mill TcifU iMivifiii^ / 

Oslhii of lii|ineefin| TiEhnoUiy ' 
Iroid It, I CcMli ksti .. 

( (215) nhim 

fOffMt; i 

Ihi purpsie d thLi pQ^m is Eg intiFeitiipdviiita|id 
, ^ ilnofiljf itudenti fsr cireers in thfi flild of en|initrin| ind^ , 
i iflfiuifinf tichssk^ ind to {ngDurage the upwifd ooblUty sf. ' 
iiflofltlet, it eipiet thit studcnU vIid ^gspUit thii pfogrin 
vill k itfdn|Iy iQtlvattd towtr4i umn it) eniinierini and 
ifl|lfifiring tiehndbiy and mf ylih inrqll In if)|lfiiiFin| 
gurfUuli Qllmi by CdlU|u and ynlve^AUi! throaghDyE Ehi 
couRtry, 

AWIEKI: 

%i pfsject \fi intended tp ukt i&insrity diaadvanEagid itudinti 
in the FhiUdilphia Inner City kh^h 4o \im EoipliEid the ninEh 
year in hi|h kh.^L FlfEten sEyd^nti are seUeEid ts prtieipate 
in i fwf umr vorkihop, Ihret vorkthspi an planndi tifs si 
vhich wfe conducEld dyfin| Ehl iumifs a! 19?5 ind 19?i, [E ii 
fxpeeEed EhiE OEhlf OnlvifsLEill stay want Eo conduct UiiliF 
clreif yOFkihopl to infpri lEuiinES pf Ehe OppofEufiiEieS in Ehl 
field of en|ineifin| iiid in|l!iiiriii| Eiehnslsiyi^ 

INNOVWION: ^_ 

The expefiientil project la a joint effort of the CQllep sf 
Ingineering Technolo|y, the FWUdtLphifl Schoel Oiitrict^ and liveral 
IqciI induatriil flni who tpploy enginesFing pifiwli 

Thi pcojict ii divided InEo three phiiea egvirin| a period d 
Ihree yeara bt each pirtldpitiiii gfoyp, f^m gr^ypa will participate, 
in the prograffl m qI wire invslvid in luinfr career werkshgpi 
during the luner d 1973 ind 

Then in thru phiiii in the ixpiFisentil project. 
L Fhaae Qnt - StMF Carggr 



ifi riituitiii Irn thi fhilidilplii liiBthClty ishnoU Is 
partidpite in tto %m$t ^iriir voriuhppi %i vorkihsf 
^ leiiioQi tmtm 11 Siis AJi iod dinm ii I2i39 f j,; 
' They mtT iliciricilp Hihinieilp civil isd esvifeonolli 
eB|in»ri!i| graeeptii . 



A eareer vorkihsp U cgiiducted during the iyiBir hy the fiEuity 
of the CQlIegi of Englniiring TEchnologyi The stasiona are held 
in thi Cdlli|e of Englnfiring fichnalogy of Teapli Oniviraity 
fsur days i vitk for a iiz weeka period beginnini In July iri 
indlng in August. FlftEen atudints both iile and fiMU are 



Durini tht^pifM V^a'an^efiii ari itteBdlsi ihi^r ?i|uUr hi^ 
lehoolp profiiiisoil eoiiDiiUr! Im £hi Untki HithaiiUr 
. OffiEi and Ugh ichbDl'viU mml ifid guldi thii ^ilitivi to 
'prqblei^of aeidaiU, fififflsial lod pefioflil Biturii 
■K - ^ 

Ifii follotf^up aeaalona ir| coBdyetid ob a Saturday dufi^ thi 
^ jyiok li^'loE ibM il^ii-io eapU|ilf lynir umt 
HOfkihopi Ihiie involye liBia^ofi lihofilofy liiilORi is ili€Cf{£iL| * 
iichisliil iBd elvil iR|lnHrin| iFiaij 

) ^ . 

' 3* Biir flgii * Mmvi CoopiratioB 

Ueal IttuitFy hii igfud to lupplj joba dufin; fhiie l^m Aciivity ^ 
. the awf mt% piflod fgi mh pifCi£ipitiB| iroup, Mi ii to 
provide os^thi job eiperleBCi riUtid to ifl|iDNrlng ipplUitiona* 
' V. ^ 

' , The Ooordinatof of iBduitfill Relitioni ll Ihi CoiU|i of ^giBeeFiBg 
feihsolo^ viaita thiae itydinta ob ihi job lai ^to^ii on thei^ 
ixperiiBiea, lich atudiDt luhaili a vfilliB fipoft il ihi i&f of [■ ' 
hii vork ejtpeflenEi to the CqordiBator of InduitfUl leiiliOBi, 

The auperviior in the' Ileal iBduitriiL f iri will ilao lubiLl an 
evaluitiOB report of the itudint^i progfiii dyflni thi mxi pifiodi 

[| ii ixpictid that ihia projiEl viLL provide a^ieina to lotlvale 
= ' ind istifiit othif iinofily diiadvinta|id atudigEa to tirieri in 
en|ineirif)g iBd enginierin| technolo|yi 

EVALUATE: % 

Fhiie %e ia evaluated by the faculty M^i conducted the iiiHF 
carter wrkihopi Aaai fyo Ii evaluated by the FhiUdihhfi fehool ' 
DiatHcE FipFiiintativii. Fhaae Aree la evaluatid b^e plrticipitiB| 
induilriil fifii, ^ Ifldepefldint iVilyator vlll emcut n ovirall / 
evalyetidn including itudint eviluitlon of thi iipiFiiistil pfojeit. 

HAtEilALi; 

Miin the pfojict ii coipiiUd a final rtpoft will hi ndi ivailabli 
to the varioui local high achoola, collegia and univeriitic!^ induiifiil 
finii governiental agendei, and aeveral Intereated eonflUflity gfoupi, 
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4 Mjor probllB i^lch devclpped vss the inability ef Chg vari.€ua 
tsduscrlai fins ie provide jsbs for ^he partLeipAting stQ^Ents 
^rljig thm mammTmJ Only balf ths BCudentB were eBploycd by ^^ugtry^ 
Emmm oi*^% rsatDBl glvin for not pfovldlfig jobs vers; budgetary cutSj 
LnioWlct pfoblMS ••p«£i«lly vflh 15 year did students p snd inability 
tm ftiswiim prepar •uper^islcm. 

lis nsoivid ibis dl££lsulty to staic degr^ by providing work^. 
e^^rieoje Iji the Collie of ln§i»erLQg Technology at Tespli University 
supttfYln^ fay A pf^fessional engineer « '* 

HU^lp ttevPtel'eet Mi sot been so^letedf the evaluation reports 
tMtft^i^ te" datft iadi^AtA tbst we srt MMlng reftl progress ia a£hieving 
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mmh I. mi mm 



' Duke Univir^y 
Durhai^ North Cir^lina 2??0I 

(ilij m4m 



fmm 

The uii Df^pi^clplU^^ii4>%i is a sourci Of iltgfiik 
ifld inefgy ii a niceiiafy cotponint qI htun urbiii iQCigty' 
It ii ihe pufposi of thii ppje^l to diyilop i cuFricului 
inifi ^hi in|lniifB of ^hi rutufi in titi fiild of niliFigli ind 
ifier^ mmty* Thii cuffkeluii isUbllM, will bi 
tFanipIgnUd to gthir unlveriithsi 

mmi\ 

%i iiidiili ridplinti im Mi proji^t ire miliiieri 
vdil FiC§iv$ in Educitipn in a Fipldly Eiifgin| and viUUy 
iBpQf^iB^ fiild, Thi iicpndafy bineficiaflga ^fe ^hi olutiidpaliUiij 
itatii, eqniultitig (Inna, and prlvati gQrpqrition^whe will rquiff 
till skilled nanpgygr to earfy quE the feSfiuFEi riGSVify plini, 

INKQVATlOHi 

Thi fiild sf fi§6uTce ricsviry is enly now aBer|ing, and no 
esre of lltiritufi or tex&ka g^iit tg aliov for riidy adapUEios 
to GiaisfBOlD u§§i Alt part of thii projiet, a esaipendiffl intitlid 
_"A Curriculum Option in Eiskree Immj ln|lniiring" bis hm 
^>ipirid Jsf distfibuUon. Thi eoipindiuffl mtgM InfoFiitidii and 
Instfijctional lidi which hai orpniiid tbg field gf xumm tmmj 
into a sohirint itrueturi. fhi eo^endiiii ii dkidid into four 
leetiSBi. Thi first thrii sietieni cQnlaiii deicfiptisfls of the 
thrig rgiourcf rgcovery coufiis offirid at Dukii ^ 
^Qlid Haiti aiid Umm immy En|ingerin| 
^lesgurci tmmy Syitiis HiMiaiiEnt 
^Hatif iaii Oeii|n and Consgrvation 

Includtd in theig digaiptipni are outlinei, dbjictiviii lygpstid 
tiiU^ projiets^ ind ssyrce mateFial not uiyally foynd k iiiiitin| 
textboski ind iviilibh publi^tipni. Thi contiiit of this Mteriil 
IjielydiB tDpi^i sueh ii a review of the histqfleil roots of 
nssur^i rieeveryi the analyiis of unit DperationSi niateriils 
prapirtiei siplficant in mm\m recovery flpera|innS| litteriiil 



ilydiiii Ifld deKiipUsii immiH mUfkU i^ntim 

% lilt mlim i^fitilii i lelf^iaitrucHiiA'^MiieEli tipi/ 
mTfk^if, ipduii a&d mmlm ilUi litii Tp ilidi iiii art m 



MlmM Uhtj 
'km Mils| 
'Cellictips Teotaoisgf 
•Iseifiifilsfi 
'Cgip6ftiii| 

'laiird&tia ¥iitig 
'kodfUli 



^iliGHlii^ftnU& 

iay^ii Hiittchttifiti 
'Kaounts/Ut^ra 
•kfiiu of !U&ii/il||blii|£fii 

'tatti kpBt In Imil ^ 

<0€gidip^l/ta u^i 

<Bfiiim Cifbldf 

liitoa, lkiiidhi|6|tg 

h all I ihi £figpffldl^ €9Dtiifll om 300 pagili IS df^p 
desiped for ^trhiid projietof tfafiipiiifieifi, m malU 
id mtlhfki ffid Ui hi glid^. 

All pegpli vbo mi Mtiillj iotlaetid vta At ilidf ill 

biiai dfVilopd yen aakgd to emeot os our plafii ifid pnpeiii 
Doge thi Qo^isdita haa beat diatrlbutedi ye have aaked tdueitsfi 
who ugi the saterial to pro^de a wrlttea e^luatjon of the 
ngteriil provided. 

umm\ « 

All of the iitiriaU invplvid in thii project vere deirelopk 
intirfially, yucatof 3 iiitefiali^^jai&l Ehia uteriel for the 
divilgpignt of souraea la reaouree ntmff u] obtalo a Eopj of 
the QQipfadiis by vritin| to the Ml l^foufttal Ci&tir, eliarly 
statiiii their iBligt ig u|iiig Ihi jgtir^^^ ia fjMKll 

recovery ingineiriflg . 

None. • 

AMinOHia iMMh 
HoQi. 

FibfMfy lin 



s? 
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inginiering 



fmm mmmh umti k. mi 

PSOJiCf ADDRIiif Dtpiftiint of Eliotficil ind 
^ . Qcivutir ingiMif ing 
■ f hi Dnivinity of Miehigin 
Anji Afbofi Miehlgan 4il5^ 
(313)713-003! 



fhi purpoif of this pfojigt vai to divilop i lat 
of gc^utif analysis and disign prDgruni far control 
lyitas vhioh soyld U Integfatid into a bailc undar^ 
graduatfi mttol sequinei $nd whiqh utilizid hiavily 
ooipQtif f»phiq capabilitiii. To providi thi itydint 
vith a sdsprsheniivi viiv of whH gan b€ icgoinpliihid 
vith soiputsr aids thi lystiis divilopid was to includi 
thi opf fations apprppriati to ilisinury oontrol 
o§\^iig and to illustrate the advintages of both dig^ 
Itil ind hybrid §§$putation. 

fhi iaterial divilopid m intindid for uii in 
iindirgraduiti courses in autmtic (^ntrol theory. 
fhuB far I the digital prograig divilopid hivi been 
used in the basic undirfriduatt agntrol coursi and in 
an aiiQciated laboratory, The hybrid systei deviloped 
is used as the basis for about 69 pircent of the lib- 
dfilory Hork and ii ilso used in i douris Pyniiiq 
iyitsii and Hodilling, loth have biin Uied on an 
if regular billi for diOonitration in othir cqUfsei. 

iHNOVMlOHi 

Thin ifi two ispieti to the work divilopid, i 
tiie-shared hybrid control lyitiin liniulator and a mi 
of digital loipputef iided daiign pfogrinii iiqh of 
vhiah opiritl ftoi griphiq tirininilii Thi forffiir ii 
built around the use of i lingU gineril configurition 
€Ontrol lystii prograiRid in a tiii^ihirid ininnir on 
a hybrid ooiputitisn nptm. k wide varitty of ipeeif-^ 
ic lysteis can be obtaintd by liliqtivily ziroing 



unneedi^ portkns of the syiteiii itudent ugere aperati 
fmgiaphia terminali and leltot frsii n^ng predifinid 
prdbliii those whioh thiy dsh to study, Pafaoetifi 
In thgie stay be varied fr^ the timlnili and thi ri^ 
iponiis observed, ^ieal response tlif is on the 
order of I few hundred illll-seeonds*. 

Thg dif itil |hase of thi work hag bien dubbed 
mmm (eonM or ientia Intiractivi Graphic Control 
Milyiii and Stsign) and inoispassig till fiiponiii 
ifiqyengy fggpongis and loous oaloulitiangi 
Thouf h intepdid priiiliUy for inteiiativi uif tt)rough 
a f fiphi^i tiriinai aioh ii the C^putek .or ^ktronix 
teoilnalir the progrsi vill hmotion tm stsndard 
teletype teriinals or in batoh iode. They opifati 
with a slfif Ii qooBgnd itru§ture throufh ^ioh the stu^ 
dent oin enter his profram desoriptlon In as slaii ti 
natural lanfuafi ai posgiblei and sisiply ask for thi 
golutioflg he disirigi In addition l liinitid optiii^ 
Titian caplbllity ii inolydid, 

EyALUATIONl 

Ho forial evaluation of thi utility of the ooa^ 
putir projicti thii&sllvii wli gonduotidi Howiver, 
goiiii fiidback i§ abtiined ttom mm evaluation folfni 
and infornial faidbaok froin itudenta wis sought. In 
ginifali iifeipt fQr the oooasionil hardwafi failures^ 
thi prograni hive Nen well riCiivid. 

mmmt 

Copili of the lOur qi sode for all digital pregfaffis 
divilopid and the analog and logic diagraffli for thi 
hybrid fuftetionrari ivailabli fr^ the prinaipli in- 
visti^ltDf . k fmm IV version of COIHGRAD including 
graphki routlnii li now available. Alio, a oiovie 
illuitrating the hybrid simulator ii aviilible for 
loin* 

PROillHSi 

Othir than thi^ uiuil dibugg Ing probliini which 
iriii; the itenii which hivi bttn noted aril 

L Hirdwari fiilurili Thii hii occurrid with 
both^ the hybrid iyitiffl and the dig ital tir- 
iinili, Dilgnflitie programs uiulily allow 
thi hybrid problii to bi found without toe 
iBugh dilay and reniidiid by eosponint ri' 
^ plaoiinent. These probliii usuiUy iri the 
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result of in^r^^ use of the hybrid 
•quiprasnt by i^defits in ©ther courses. 
Oceasianally Aofss &n the data lines 
^suaes diffiGulty. railures on the dig^ 

terfBinaif .jmd hard copy unit have 
been partieularl^ anndyingi with repair?; 
Often taking se^ral ve#ksi due to the 
delay in g ettinf ^^eplaaement parts . 
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PROJECT KUMBER; HED Mm AMOUNT AWAfiPHD; !4P.«p 

DATED AWARDED; lJulyJOIl DUKATION; le niontfis 

PROJECT TITLE: EDUCATIONAL DlFRn VEMHKT PROnflAi^ l ]N 

HNTOMOLQGY ' 

PROJECT DIRFCTOR; Vernon J. Tipton 

PROJECT ADDRK8S: Brighani Young University. Prnvo. Utah 84602 
iOl-3IM211 Ext. 'Ml 

PURPOSE: 

This WAS an ejtpOfiiiiiBnUl projpct deisipod to iniprovr tlit! 
ic'oching 'of entomulDp in colleger and univer-^iiies throughoui 
the United ^tatcH: There wcte three iniijnr thfuBts: to provide 
gft'aier flcces.N to ducatign irtatfriah for cntoriinlfiglstf; (Critalyg 
of Instrijl^^nl iHeriiils for LntiimalDgyii to irtipfpve thuir 
hmk ttifehiiig M\U (an auto-tutDrial iiiservice trainini mum 
consiHtlng of a niflnual and r cQRipaniun cassette both of which 
mvf^ m[\M "Toward More Effective Teaching and to bring 
about a bahince btiwtidn terhing and research in (he annual 
medlngs and pubiicfitions the LnitJfuologica! BDciety of Aniericfl. 



m currently f eviewinf reconiniendntiQris concerning the role of the 
Comniittee on Educntion. 

MATERIALS; ^ ' 

Toward more Effedtive Teadling (a miinual Jind n qompiminn 
gyjiiioite) -. Catalog of jnstruclinniil MaterialB. 

PHOBLEIS; 

There yet reiiioine o need to fiiid a wny to updiite thO'Cainlog. 
and lo iiiforiTi entoniologiits of liiateriali [iVBiliiblo for lejiching this 
specialized (ind important srefi of liinlrTp, in addition ^ conlinued 
pressure niuBt be fipplied IQ tfiB govtTnirig toaril of ESA to brin^ 
about a shijrip iri attitiide anionl the prflfeBsional inembDrship 
feprding Ihe importantio of teachinf ^ 



AUDIENCE: 

Entomoiogists ill educational inHtitutifili?^ cliari^od with the 
ftispDnBibilily of teadiinf,^ ontuRinlo[?y, 

IKXOVATION: 

The innnvativi) chiiriicter of the prnjeet vmk"^ in the 
attempt to brinR abqut chanp in fin nrganii!atinnal iitructurg and 
to emphsiiize the ifnportancc of teaching to a group of reniiiirei! 
oficnted prgfesHionol eniorrnlo^iBlH. ^ 



EVALUATION: 

Each of the three aj^peet^ of the project wepc evaluMed with 
afi inilrunient dc> eloped by profeBPjnal educational reiBarehera. 
Feedback fryni the evBluutign instrufrientB \s.m uBed to imp" :ve 
and update the cuialE^g anil to m/ike reeenimC'ruiatiQns to the § 
officers of KSA reprdinf annual nieetinp and publications. The 
project served (o focuh attention oil the need for en RdniiniKtrntiye 
mediiinifiin wilhlii the organizational framework nf ESA ^hich would 
hm the iniprovenieni of toaehinff. The governing board of Bh 
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niLf; DiyELOFnT OF A llEli iflTiROI^CIPLlfi/lf^y 



PROJECT 



SS; Science Edycation Cert tor 



5E: 



b^^on^ inclydlnfj Idbordtdry activUie^ mi 
ill 5 f^oup^ discuss ions tifid hryo ijrDup ^ynthesi^ 



the purpose of Llii^ pMijrr: to dovelnp a ^mm 
Hfiicfi ifivQlved thL' pftpEirfitin/i of ri sories of fnylti-^edia 
intrgdyciion^ to ^pticific nnyifoniiionidl pfobla^, Haterial^ 
fnr the course incUdd a series of ^Blf-directod learning 
'jQund-^jidfj 
l>\m for si 
1 Pictures. 

AUDlKr: 

Tliy cojrse beinij Qfimdl in the Oep^rtiiient of 
Geological kmm dnd n listed an upper division 
coyne. The coyr^e attracts students from a wide range of 
WpyM^ particukrly prospective secondary and eleiiientary 
science te^clier^ M other:; inclydinij \M.m witli inter- 
disc iprinary intrrEsts^ It was expected that the couiid 
k offered not only at The L'nivorsity of Texas at SuUifi 
but i^qyid servr: as a mk\ for the offering] of siifiilar 
umnPA mm] the ^mii or ^.ijiiltir mater ial^i at otMr 
colleges and iinivpr>iEif^'^ interested in the intGrti^tipl^nary 
approach. 



innovations dov^ioped % tfie course are iri; Pti pattirn 
of o?"qan]^ation^ ill developnt of soynd-slide, li^sofis to k 
mi in an ifidividudli/ed brfrninq fnniiat, ifi ^fralLgrbyp 
'discussions afid it^ synthesis lectyres tn whicti.Ihe pfissor 
pyt^ tpgethpr in a mijk prii^entation the iiiipQryni|Qiriti 
frnifi the indiyidyali^etj leiirninq ^sons and the yroyp. 
dhcii^sionL / ; 
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Id prDvide for tfii indivlduallzid learning legion!, 
individual cirfils Mm designed in wtiloh M iound-slide 
presintations wen housed for a given piripd of time to be 
ysid by itydeiits oil afi Indivjdyaiized basli. Mi in the 
design of these Clrnh wis prpvidid by meffibars of the 
ficylty in thi Scliopl of CDfiwynicatisns. For iach hmn-, 
a stutent m provided with a stydy guide and a copy of the 
Script for ttie sound r^isfding. The carrals can be used by 
eit|iir one or two stydents and allow for student interaction 
as well as laboratQry work that his been byilt irto each ' 
individualized lisson. The sound tSpes and slides have bien 
synchronized that there is an aytsfMtic QhaRge frgin oni 
slidi to another as the sound tape is heard. 

Oyplicate virsions of the individualized lessoni also 
have baen prepafid with aydlble signah on the soynd tape 
SD that thi liissni can be usad in group lessons if 1ndi= 
vidyilizid lessons arrnot priferred. 



Evaluation of the project was carried? out In siveral 
ways. Thi course was Initi^ly tried out as a dipart/nantal 
offerifig and feedback obtained from studaiits taking the 
courie. Individual coiiiponent^ of the course weri then re- 
vised and the course ajain offered for additionil feedbaci^ 
and rivl!lons. Scripts of thi indlviduiliiid liirning lis- 
sons were reviewed and edited by*silected mMn gf the 
idyeation faculty who providid 
in the several revision steps. 



sugggstiofii for iiodifiCitiQp^ 



Ifi addition to the ivalyatisn describid above, i feiial 
evalyition was undirtal^en by a graduate student. This itudy^ 
■The Sniiysis of Stiidentl Reaction! to AydiD ytsual TytDfjal 
Oiolsgy LiiiDfis" by John Oavid Killer was developed as a i 
doctoral di^^sertatisn. lesylti froiii this study were ysed__^_ 
In M finil rtviiisn of the leisDns, 

In the Fail of 1976^ a conference was held in the 
Scienci Educition Center attended by p group of college 
garth seiinci teachirs from this region. The pirticipants 
wir^ sta the materiils developed and asidd to eyalyate 
theffl in terns of th^ir potential for m in their own 
teichins. 



iv 



mtmih , . 

The cOjtiplite progrim includii a set of ktim mtu 
for the profeiiOf and ]l liarning carrel lissgns a! follow^: 

Section I: Han's Effect on Nature 

kim 6J,= Populdtipfl 

Liison 6.2 -- Und Ust 

LiSSQF! 5J - Urban tmh (Fie]d Trip) 

Section .II: Energy 

Lesson LA - Imtq^ 

Lesson ii - Fytyre Projections 

Section III: Processes Throygh l\m 

Lelsgn LI - Geslogic linie 
liim Li ' Ufig Tim [vents 
Lesson 6.9 = ^fiqrt ]m Events 

Sicrton N: flatural l^esQurces 

Lesson iM - Hinerils 

Leiion 6.11 - Conflicts of Intt're^t 

Lesson 6.12 - Soils 

[mm LU- yitgf 



circyitancis borrowed by facylt)' nrtrs In other colleges 
pnd ynivirsUiii that iiiight wish to yie thifii is a fiis^el for 
developing thair m prggrps> At this tiii, m mk 
fid irrinpenti for cofiirciil distrlbytiOfi of these fiiatiriah 

PWLEHS: 

The principie prgblefiis in carrying out this projelt 
jhavi hm in locating 3nd sioyHni the serykes of indivi= 
duals with ippfopriite g)(pirtisi in thi iiiiking Of soynd- 
^slido lesions He have y^ed both ficylty mbm in the 
Departunt of Geological kiefici4.jind \n the Science Edy- 
Cition Ceritgf is Nell is grsdyatf nudefiti fron these 
^rea^ to devil op the conten^. niitefiil for these lefsons. 
This arfangement has '^irly will so far as getting 
appropriate content mUfii^ ^iowever, it has Often been 
dilayid and deadlinis have nuL been fiiet becayse of pres= 
mu on these academie piDp''>. This si tuition has caysid 
ys to iiiiss s^ver^l l^^'Wn-^ ■■] tiie COiiiplition of thi 

.juillOlL tmim\ 

On thi whole m feel that tii-:' proje.ct has ten m-- 
treiily successful: The feetefe and other evilyation 
efforts hm risylted in very positive aeciptanci of tlie 
progrp by the students who have ysed it and the college 
faiylty participants at Oiir conference who saw the lessons 



* kctiony; Oceandgriphy 

'Lesson - Ocean Respyrces 
Lesson 6.15 - Pollytisn of the Dceans 

[ach learning cirrel lesson cDnsists of a set of two 
by two slides I an aydlp cassette tape, a study guide and. 
a script for the audiotape, "[he slides are housed^ in a 
carroysei ind the study guide and script are put topther 
In a bDOi(let. 

The leirning carril lessons and lectyre notes aro 
avallibli for Inspection in the Seience [ducatisn Cinter 
at The ynivenlty of'Texas at Austin. We have made dypll- 
cati sets of these liiateriais and will try to work oyt 
arfingeii^nts so they can be seen heri;' or under certiifi,^ 



Febrydry 137^ 
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PROJECT PBEH: S[075=l069l AM: MD: 5^1,00 

DATE MROEO: Fsbrudry 1, 19B DIJRAIIO'j; 2? ranth^ 
PROJECT TITLE: [NtiMWENT AL EDDCATP FOR SCijK IWjffi 

PROJECT CQ^OIHECra: Oonald L to 

PROJECT A0[)fi[5S: Oipartment of l\](\\mmi] locinoiofjy 
yesterii Kentycky UfiiverMty 
BDwlifif] Green, ^^ntycky ^2101 



fh? fifU objicfivs Qf 
ijiiij mm hiijh schOQl 
niental cgntepts of tfi? 
th^ir cnntrol. Spfcifi 
witfi dtffinlj'h^ric pollut 
tiipeii 'jnd fircornpEinyifig 
:Mterials for chvisrQOifi 
thi'; project gn a ^tate 
Stat? universities and 



thU project was to [m'uk Blwitary, jyniQr 
science tedchers with ifi^tfiiCtion in tte fufida- 
w\m Mnd^ 0^ ^iivirnnniintal pollution mi 
ic emphasis on this poftion of tne prpjed de^lt 
ion. The second objective m\ to develop video 
scripts as i^eil tr^ l^son pKifv^ mi resource 
use, tMrd objective m to liiiplanefil 
^wide bd'si*] throijfjh coDperition ^ith other 
institytipn^. 



AiiOIEriCE; 

In^ Uym pljNS tird r^jojrce iiiatprtdl^. were iiin}?d *.it the eleirintary, 
junior, and senipr fiiqh icilOQl Uvel ^tufJents while th? vid^o ttipe5 
dnd scripts for use in intrpdydnq ik high school science teach- 
er^ (or hi*jUh=orief!tRd t?dch5rU to (irivirofirefitdl edycdtinn in ^itnos^ 
pheric pollution, 



This progrdn! wcis teipd for science and health^onent^d teachers 
who have thg necessary contact arid capacity to reidy m information 
and techniques to a larne seyifint of the pyhlic sctool popylation. 
Atsp by utiii^iny th? science teachers in thf: P'eparaion of ths _ 
les^ooUns mil nmm i^iteriais. the proper level dnd dppnjpriate 
organ ilk ion of these unit'? cOuld .achieved. 



the vIdfC! ttipef, and dCtripanyinfj f^cripts \nm evaiyatd at vdr- 
iQu^ pre^enAions for the science teichen ond hy undergrddudte students 
at yestarn Kentucky [jniviriity, Chdnp ^nd rsfimn: of this inaterial 
is presently ynderway^ Evaluation of the lesson plmis did mmn^ 
mw\^] has not h^en carried forward dy^. to tprffiriation of the project. 

[J 

HA i [RIALS: 

ihirt^foiir !i!)]t^ or lesson \)\m pri^pjred by the science toacherSi 
nf whitn twpnty^ninp fi:ivi! bm editetl iind are ready foi' distribytiOih 



Ten half-hgyr vidao tapes and arcofiipanj/int] script! have been prepired 
dfid an ready for distribution. Fpllowifig is a lilt of tie yniti* arid 
video tapes and seripts. 

Llfiili; Prepared by teachers. 
]) Ella Dra^.e: Air FollutiDn Effects on ta's Health; 

hrr PollutiQfi Effecti on yeptation; Air Pollytiofi Effects 

on Hatirials; and Afr Pollution Effects on Mmh, 
2] jani5 Constant: Autofnotive tmimfi Control; Photochefiiical 

Oxidants; Im^Wfi^ I Monitoring for Autojiotive Eniis^ipn; 

Radiation in the Atfiiosphiri. 

3) Mary Frank Hlndgrshot; SQ^^, and Ojd AtnOipheHc Disptr^ 
sion Coptir Prograni; Sampling ^nd Honttoring for 50^^ Wh^ Ox, 

4) Samyel I Hishbyrfi, Jr: Lichens - Indicatcrs Of Air 
Ppllytlsn; Pirsonal Sir PoUytion; Cagarettes, Cigars, Pipes; 
Econbfiiic Incentives for kit Pollution Control; Heasurefiient and 
Control of Sofiie Objectiofiable*0dor in the Conynity. 

5) Stephen ^. Haj^hew: Heteorological Fundifnintals Dealing v^ith 
Air Pollution; Scales of notion; Air PollytiDn and Climate; 
Urban Efficts on HeteorDlogical Paraneters. 

6] fiildred Pile: Air Pollytion^ Controls Stationary Soyrcis 
[Grayitatlgnal. M Collectors, Fibrjc Ftltars, and Electro^ 
static Precipitators); Air Pollytioh Lrtislation. 

/) John Pyrwin: Farticylate Matter; Eaiiipling Particiilates: 
fii=yoI Saiiipler and Paper Ta^ Sampler. ^ 

B) Doris I yanClevei Sources of Air Pollution; EinisslDn Invrtory; 
siide Presentation "Ajr paliution.' 

9| Henry fi. yilliai^soni Gharactiristics, ^Occurrences and Effects 
j of Carbon Honaxidt in the taphere; Hea^rjng, Controlling i 
I tlegylatlng CO in the Atfuoiphere; The Characteristics, Occurrences 
and Efficts of Hydrocarbpns in the Atinqsphere; taputer Science 
AppHcatiDfi to Solving Air Pollytion Pfepblefiis for Sicondary 
Students (Air Pollution Indesi), 

10) Jackie N/young: What is Air Follytlon? HiEtory and Eplsodei; 
Federal Frogrps for Control of Air Pollytion; Hazardous Polly- 
tints. 



mm.: 

m. Kentucky llnivir^Uy, 



Scripij iW Vidgo T^ajy : Pripared by D. 
[Instryctionl] Media fteloyrcis. 15/i; Uesti 
Oivislon of Media SifvicaiO 

"Introduction to Air Pallution'' Tape No, hm% (EO Minutes) 

"Atffioipheric Self^cleansinq Process and Prepirltion of an Efiilsslon 

ImW Tape No, C^30=1B2 (iO Minutes) 

"Pafticuiate Hattar" Part I; Tape No. C^30-OT (30 Minutes) 

"Particulate Hatter" Part II: Tape te. C=3Q=379 (30 Minuter) 

"Carbon Monoxide' Tape C^MU (30 Minutes) 

''Oxide! of Eulfor" Part h Tape No. C=]0=W5 (30 Hjnutes) 

"Orides of ^ylfyr" Part II, Tape U. C4Q41S (30 Minytes) 

■■Oxides of Nitrggan" Tape No. C=J0^4!4 (30 Minytes] 

"Meteorology and A1r Pollution' Part I, Tape No. £40=413 (OTnj 

^teoroloqy and Air Pollution" Part II, Tape No. C'30=416 (30 Hin. 
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PROBLEMS: 

The most serious probleni ancountared was the loss of fundi mi by the 
Nitional Science Foundation owing to a Congress ional prnhihitiofi of 
support for implefnentition. 

ADDITIONAL COHHENTS: 

This project essentially started in 1972 on a trial^basis with 
support from the Kentucky Lung Association and Western Kentucky 
Unlytrsity. Science teacherSj^ mainiy froni Louisville* Bowl inq Green 
and Ov*ensboro par tiel pated > *The program was offered in fJwensboro 
in the spring of 1976 and thirteen science teachers participated. 
Plans were underway to start the prograni in the eastern part of the 
state at Pikeville College^ howeyer, this had to be suspended due to 
Cincellation of funding. The atmospheric pollution course will be 
Offered at Western Kentucky University approxifnately every two years. 





Eeegraphy 



DATE mm\ Joiie 13. 1575 . Oyratinn: 
PMECT TITLE: E PATli^L A liySIS QF IMP USE 
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Johfi F. Lgufijyry 

PROJECT mmi: GcDyrdp^yJ^artiiient , 
SrizpT^fTfite Unlvirsity 
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The primary objective of this project is the de^elpp^nt of 
a itiaaer's degrei progrp enpteizing applied feseircli hi it por= 
UifiS to We spatial analysis of land m. Conyentionil mim 
progM, iii general, ngt kept paca with nmi advances in 
technology and subject mrnt, mr the rapid mnm of land y^e 
problens and the !iiitrs=, fiio^, and iiiacfD^S^alES. Ifil 

projict is d^^ignad to bear ypon these problefis. 

The prograni fceuses on: (Ij techrmiues concerned with the 
acquisition of land y^e and related'data; [I] rtodi of data 
proCiVjifig and analysis and [Ofmynication of inforfition; 
[3) instityypnal and other framewofks for land m decision^ 
iking; and i4j foniiyiation of mmch dasign cnnciffiid with 
spatiai analysis. E^tois is on the contribution which tlie ap= 
plication of geographic research methgdDiogils can make to the 
rializdt-ion q| these program objectives This research specioli^ 



zatign pf§pi^ prggrafp pdiJates for applied research in 
positions at the QperattDnal and policy lavels in fideral, Uate, 
ind local pvarniintai agencies and private firiM and consulting 
agencies as well as dpctpral work in this m.L Although the 
prograiii is designed to enable stydents to specialize in a Specific 
area of applied researchi its focus on fngdern research methods 
'#iill soundly prepare students to enpge in doctoral in other 
areas or Subfields of the discipline, 



The prograni iS being developed by the cooperative efforts of 
three yniyersities: Arizona State Dniversity, Florida State Uni^ 
veriity, and Hichigin Etate Umversity= For the first pr of 
the insiructisfial prggrafii (157^15// acadefiiic year -ind the 
mr of 137/), a mm gf eignt stydents were adiiiittGd fgf^lly 
at eacii of the participating instltytion^, Students were seiec= 



ted from i national pool of applicaBts. Thfii to flvi fillowshtps 
at each ynivirslty wen fidi availibli froni ynlvenity and privati 
foundation iourcii for itudents enrollid in the pnfm.. In sub- 
^sicjyent years, larger nirteri of studifits will be leceptid. 

Fyrther, it is intindid tfiat the deyaloptd pfoafimwill serve 
as I fffldel to ba adopedj in pirt or in total, by oim mUmU ' 
ties and collegis. It 1s hopid that thi propiii will l)i ricog- 
nlzed by Fideral, stati and local aginclis as wall is private' 
firii and consylting agindes as vlabli md sound training for per- 
sons to be iifloyed at"thi opiritlonal sr policy levali dialing 
with land yse analysis 



Thi project is innovative In that thrie uniyefiltltS an 
working clssily togither in the prografi! divilopnient, Aithougti the 
prpgraifi is based tn the Oiograpfiy Dprtinints in eacti of thi thfii 
inEtitutionSi rilevant expertisi in other aeadiffljc ynib and di- 
visions of the yniyirsitiii in fully ytllized. FurthAj tht 
participatiDn of the thna initltutions, each located \n a dis- ■ 
tirictly differint geographical area and environinint, Inures a 
national perspective^ inhancii the possibilities p(,the prograi 
being adopted by other instltytlgnh and provides a^inictiantiifi to 
utilizi thi cofitlnid riisurcii of thi threi coopiratlng unlviril- 
ties. The progriin 1i a ijof new option in the ixlstlng fistir of 
Arts digrie prograM at each Instltytlon, 



;hir InnDvitive fiatyri of the projict wis the bringing 
together of Individyils froni iCidefnlc instltutlpni with thoiii 
involved dally with policy isiyiSj to jointly develop the progriBii 
The concepts^ subject ratter, and special sklllSi aroynd yhlch thi 
prograri was structyredi were Identified dyring tbi planning period 
[1575=19?6 acideiDic year) thi^ygh the closi working arrangeiiient of 
Facylt^y Deviloperit thrie to four frgi iieh ynlvettltyj and in 
Mvisory taittei coirpriiid of nitlonilly promliient l^lvldyils, 
iiiost of whofn ire presently associated with prlyite or govtrniifntal 
igenciei. The ineiirs of thi fldylsorj Cortttee ripresent a wide 
diversity of land use Intirnti and profiiiionii training ■ laWp 
planning, land fnaniiefliint, irei devilopminti yrtan affairSi igfl^ 
cultun, and rial eitite devilopniint and'fl nance. 
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While tfii initryctionil propfH yndoniay !15?6=lJ/7 
acaWc year and the luinr of 1^77) intirnil evalyatiafi wtl] it- 
temlni how well tfie prografii concepti and skills m Mi withi 
both from the Goyne content and presiiitition standpoints. The 
Sdvlsory Copittee ilso kU a^ an Infgriml evaluation tearii 
thfoyghout the lifespan of the m'Ml 

Furtheri it Is fait that the success of the prograni can k 
biit ffliisuftd by the quality of th§ profeyional work and compos 
tinci of thi pfogrii!) grlduatii in aetual gn-the=job sltuationE. 
In ytiw of this Dbjectivei forfnal evalyationl will be mii approx- 
iwtgly sli months after lach individual studint hai km gndy^ 
itad and Hf jgygd. Ihiia evilyationi will inclydi; the ^tydent'^ 
QplnioR of the prsgriiD and its relevancy to the position he is cur- 
rently hfildfng; the employer'i Qpinlon gf ik student's tnlning 
ind motivation as well as his contribytion to the ovirall prQfe^ 
stonil tasks In which he is engaged; and foriir Uudents of each 
dipirtiint who m m iBployed in reipDnsible land m position. 
Thi rtsulti of the ivalyation »ill be ytiii^ed to modify and 
pr^vi thi Instpuetlonal program. 



ineetinp disigned to educate and dgvelop lifies of comynicdtign, 



pated prsbleii tn the fyturi are concernid with the 
aWiM-fnfep prggrifii, in total Or in part, by other in^tity=^ 
tpni and the rlcognitisn of the prograffi by potential effplgyirient 
ageneieL ^Ilie-transferibllity of the prgpfft would k m^M 
by pyblishing pertinent course jnaterials and organizing regional 
warkihopnn th| niir fytyre. Thi develop^nt of a printed boofe^ 
let describing (m progrifii, deiigned for and distributed to 

' employer^., would be of blip in effecting the recognitioii 
acceptance gf the prografn. 



HSTERIALS: 

A printed Mlet describing the prDgrain, gljjectives, goah 
and cgyrie offerinpi including a detailed Outline of eacli of the 
courses, sill be prepared and di^ributed to all pertinent academic 
departiiients and will be ayailable ypon recjuest to other groups or 
Individyais, 



EN 

Essential lyj the d!Yelopiint o' ik prograffi cool is ted of the 
rigid iVilyition and ridesignlng of pertinEnt existing coyrsei; 
thi developfflent of new coyrses; and the cortiningW repackaging 
of courses and ixpiriences to improve and inGderniie the appllid 
research training of gridyate ituderts ^peclalliing in land m 
' ahalylil. Thli diyllDpiint required thi close coopirative and 
piftleipatlofi of faculty , idminlitritgrs, acadeiilc ^nd non-aca^ 
deiiiic units Of the yniyersities not directly aiiociated with the 
projicti ProblifflS revolving around the developnient of a major new 
Qptlon within thi graduate progriij lack of knowledge or confy^^ed 
Idiii iboyt the objectlyis of the prograni^ and initiating draitic 
necessary changis in the cyrHcijlym structures arose at each of 
the institytlons* These problefi were anticipated and resolved in 



Fibryary, 157? 



9 



.AIIOUNT AWARDiDi $ Ihim ^ / 
DATE pRDEDi 1? May Wi - DUMIlONi jMonthp 

msm TITLE I mtm developmen t in FH.D.JMOMI 

PROJECT DIRECTOR! WiHiiHi D. PattisQn 

FROJKT iDDRISSi Deplrtpnt of Giognphy 
1 Univiriity of Chieigo 

' {!hi§ii§i niyiie .6063? 

(312) W3-39jr ' . . 

puhposii . ^ 

Thli pfofiBilsRi-widi pfojiet (known u thiPro- 
jilt on Teichlfif ind Liirnin| lA Griduiti Geoiraihy) 
hai tesin or|iniyd to featir in iltirmtivi phlloiophy 
of idueition ifudhi dootonl pfe'ims in giogriphy in ■ 
thi Unitid Statp. Ohallingin| the pnirilly iaciptaii ^ 
viiw that tnining for dliclplihiry coniind is luffU 
elent for luch proiraiaE. thi pFojict iponsori Iml f i- 
iot'vfintursi in which a praetki-oflented ipproidh to 
^prsblaiiii of teiehing bicoiie part of the pripirition 
for the Ph*D, diirii. 

AUDIlNGEi . 

Nitianili Our tirgiti in ill fifty-threi doctor* 
' il dipiftifiinti Of pogriphy in thi Unitid Static. 

(1) Extiniion of educational rtfona (hitherto re- 
stHctad to yndfrgnduate and pFi-eollegiiti 
institutions ^ to iraduate institi^tions! 

[I] UdDptlon of the foUon^lni stntiiyj aponiof-^ 
ihip of tgiehing davalopinent progfinis (TDP'il 
ill in doetoril dgpiftntents* , 

(3) 'Thrau|h thii stratify, promotion aiong pro-, 
fseiofi ind pfQipietivi profeiiOFi of (i) 
lystiisatlo thinking ibout tiaohing, ind (bj 
viluing of rftud§nts il lOurGei of infonaationi 
inspifatiofii md inhlativi. 

[k] Aiinptisn of reippnllblility by a nitionil 
liioeiitlon ripriiintini m intifi diiciplini. 

RALUSTMi' ' 

Evaluitisn at both nitionil ind looal levili ii 
biiid upon thi followini Int^did aytcsiiiiii 



ERIC 



■I; 



- (i) an liprovid populiiisfl of tiaehBfi it eolligi 

ind iridyiti livehp ^ 
(b) STi ifny of divilopfflintilly conQiividi iilf- 

suitiinini progrw in thi tiichini/liiniini 

ifti for dgeteni itydintii 
(ej I cofiiunleitipni network linkini pQ|riphers 

iiillid In pfipirini othiri in thi tiiehini/ 

liiinlni irti, infl 
(d) thi divtlopniint of .prinQiplad knowlidgi gir- 

mm to thi pripinti@n of teiohirs of higher 

iducition> 

Thi itini of iviluition hivi bean infoiiil, until thi 
curhnt yiiri and hiVi includad the davilopniint of in^ 

^ tirpretivi pipiri by loeal diridtori^en thi iffictlva* 
niii of thsir jpro|riini. At priiinti i fonnil pregrini 
■of iduaition is In opiritlgp. Ihi^ invdlvig a Follow-, 
Jjltudy of 100 bi|inniii| aollege tiaohiri, iiiRi of 

-^whoni hivi pirtioipited in thii projiot and who 
havi not p^'^ An gffort will bis pdi to diteriini whithir 
TLGG^rilitid and othir iindi of lotivitiii an OFiti^ 
oil to the diviloptnant and peFfofsanci of niw oolliia 
tiioheFii ' . \ 

Viiwlni thi project ii a nitlonali lutual-iuppbt 
lyitinii thi cintiil offici has produoed a rtport onR^ 
the iini|ii3int of euch in intirpriRif Presaring Qtheri 
Joffofpi, in which FiooMnditioni, hypothiiii and 
pFi"dls"tionp ife iPt farthi with supportin| Infarniation, 
for fytufi tinapri. k liaend report. The toortinai 
ofTllgh ing in thi Appo^intinent and ProfUQtron of Aci/ ) 
dJHsogrijpr^ ani iepict 

of thi iyEti^'e inviFoniSintJ thi ittitudiR of dipart- 
niintil ahiirpiFsone towird teichini. 

.MHIAIS? . . ^< . 

The pi'ojiot ii not prifmrily iitiriali-oriantadi 
Quf productE, IB fefiected in thi outGOfnis ipioified 
abovi, iPi imprevid practieai and bittar qualiflid pir^ 
iOni. 

PMlLElii ' ' ' 

We hive inooyntiFad two rilitid but distinet dif- 
ficyltiisi 

(1) Jaining dipartniint-widi z^aiptivity 'to thi 
r lsirniBi ffiodal of eduoation that we are ad- 

voQgtiAg (li an altimativi to thi icQustofnid 

cBntant modil ). 
[l] Sieyrinl the dipartmintil cpimltfuint reqylNd 

for thi inititutionilization of tha triinini 

pfQgrafBs wi iri gponioring, _ . „^ 
■ " \ Fibruafy IP?? 
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PROJECT •NUMOERi SEO 1MI4 74 AWU^AHO^O: 1109, 4]l 
O^TI mmi^i Ugly !, OUHATiUii: U nontf}!^ 

FROJEei TITLE; .^PETROLEiiN GEOLOGY TECHillCMij Pmrm 



PRWEeT DMCTOII; "jQ^nP. 
PROJECT ADDRE^i; Schgokratt CDllugg 
■ IBOPO N-igqofty iJudil 
Livcnia, MicMqan 411^2 

I 

PURPOSE: 

i PhiiiJ has been CQiflplotcd, dyrlnf) wfiich h'ffiu 
induitry was CQflSul tf dy, the Advisory Corinittuti m 
HilCtid, a trill groyp'.of students wqi idenfiflod, 
and a priliffjinary GyrricylufFi was developud by thg 
AdvUgry Cennittee, Phase II actii/itioii hjya seen 
the tflisl iRplSifiuritjf ion hi m fir:it vGdr gf thy 
currieuluitii Csur^e iiijtgriili for tlie second /yr 
Sri &§ing Foviied, Evatyjtisfi sf tiiO proqfor^ -jnij 
dilliminit Ion of pfgduQfd nd.tondhj wMf be cof^plotod 
by Jyhi 30, [QH. \ 

ITOVATION; \' 

SyfnniQr work espgfi nee fiii^\ yetin made J p^arf of 
the cyfricyluffl and j| s gri3dyati\o!i rt'qy i rgnunt ^ The 
qurricylum developed by the 'Advisory Canni%a', 
working witfi thg sttiff nefiiheri gf jiio HDolcqy DeDdrr= 
uisnt, Affur approvdl by ffie Cyrf i'-{;y| yffi Instryctinn 
GQf?ifflitt§e of tho collGqei the prsqrigffi i:^ now a part 
of thi cOliege cat^loguti; a brDchyfi h^i bejifi printed 
dfld dhtribyted to high '?chODl couii^jgluri ind prorpnc^ 
tlvi stydonts. \ 

Thi^ eyrrkylyn .^nd dOKriptlufT^ af thg spycij! 
CQursas are liitid in the .fippendix, 

mIt[R!ALS: 

h bibliofirapliy on fb'ljhjd ^jjijjecf'. fur fhy pro- 
grim has boan cOfnplotfjd : The pub ! ICiit ian^j cnMoetSd 
to date havi buon jr^iyngi] ,] i^pocijl in tnn 
fUbfify. Ths pyrchaie of i:^:jy ipniunt has begn dehiyed 
yfitll April of 1977. Indysiry has can^ributd «ell 
cyttlng Ittl&l^fj ^^%| handoogki, rfiferengu riatsriQli, 
squlpiDintHpei i Itios fsf field trips, ind ]uo3t 
ipBakir^ for gyr clalSi 



AllOlTIONAL COKijTS; , ' 

continufj to racuive fiscollcnt 'umt\ frufrt ^ 
1 nduiitry ! 

APPLiiDIX: 

Curricijlyri; 



FREINMAN YEAR 
FalJ^ Sefitister 

Of^FC 1 1 1 fnglnairinq Or^slnq 
[flO lOl trigl lih Coffipos i f igfi 
f^lATH Ii2 Goil^qe Aitjebra II ■ 
GCOL I Y) [nerrjy RissurcQs 
GCOL 1^3 Phybigal GyQiDfiy 



juri. Hri, 



102 Engl iih Compoiition 
103 FyndpptiU uf jpQech 
CiiEN 1 1 1 Ggnyrjl Chgf!ij[itry 
MT\\ 1 1? Tf hjonsfiiatry 
GiOL \U Appli.eitign Potrolsyin Tuch. 
GEQL \U ilistgrical CyQiQqy 



CT 1^1 57r~vTy l^n'] I 



3 
4 
3 
I 



le 



or 



ARCh 202 Syrv^^lnq 
ntOL 219 internship 



EOPHOilQRE YEAli 
F^j i Umy^Hr 

mi. 221 WiTlinq L Farfflation Eval, 
liliS ll^Prin. Pata Prqcgssing 
^Ilr5 iOpeniTal PhysicB 
CON 101 tgnigr^ation £ fJat, Resc, 
OEOG 233}Econofnie Giography 



' 5 
4 

3 
3 
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i 9S 
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fnrin riiixoinpiition 4 pm. 

POL S 105 Syryiy Aiir lean Gov 
SP 201 DUcyssion 
PHfl 182 Gifiinl Phyik§ 
PHIL 247 Logic 



^HyfDinlf |@| Rgqy I fgmint 



3 
3 
4 
4 



(Englnsif Ing, PliyllESj and Math thfough Calcjiub ryeuf!i= 
nindld Isf itudints contifflplating a fsyNyejr dsfjryiJ 



Bilcflptfon of ipSdJlligd epyriis 



Syfviy Qf the develsp.inent pf aM fgrftis nf bnorgVi 
Foilll fyiilj includifig oii j ratjrj! qii^ end eoa! 
fiivt ifovldid tlii qridtiit gmsynti of enirgy 
slnci the beginning of thi indyitrial ap, Gbo= 
graphic and geQlogk occyrraneei ot the^e fueli 
and altlfflativu for^l of inar^y ary dlKyi^ed, 

CEO LOG V \2i i AQplicatisn of Putrgj|^fn tiehnploq^ 
(1=0) I ftut, Hr, ^ igfuinar cgurbQ fpr the arlen- 
tfltion of sfydlnt^ in the PotrQidyifi TEehnplagy 
Pfggrami Guiit iictyrers, locdl fiold trips, 
itydent oral repqrtii yigrMppI Icifloni, prgpora^ 
tlon for syififnir related work; An^lystl qI 
ifiipigyment opDortynl t lei, Rryroqylsita; GEOLOGT 
l2^- 



GEOLOGV lUi Will cftiRnletigh I Pj/oductigfi 
Hitliodi (3*11 4 Sem, llri, The balic typoi gf 
eQ^plitlDn fnethods are dlieyiied. ^ubjocfs 
QQver optn hoUip linerij isriehi, peffsjrated 
C^lingij and egfuentlng, Thy aipacts gf dII 
production: natural flgp/, pymping nothodii 
gal iifti^ and corfsllpn prsbUf^s, Fkid 
tripi. Prereqyiiiti; GCDLOflif 22h ' 



Thri'eoyrld 



Intirnship 



5 cggpir^tivi s^^lgnifiQnt for 
pitrgliuiii techngiggy ^studlfit^ sfis h^ye cs/Rpietsd 
two full Igniiitirii Eriployifisnt will bi Qf^ 
eampyl in 3 tichnical capacity sjth a pytrgjgyffi 
C0?iipany or related lir^ieC cgfupany, h. rninifnyfn of 
120 hgyri gf orip Igymint li required for cradlt* 
Prenqylsltii; OEQIOGT 126 and 134. 

^EQLpSY U \ \ Drilling h Fgrfnafiorf [yaiuafiofi 
[4 ^21 4 Sam. Hrs* The bask pfineiplos of 
drilling praeticai-and eqy ipRignt, FgllQ^ed by 
thi tiehnlqyss of myd logglnfii drill itp tsiti, 
well Iggqingj and ^hpr ngthodif of toringtiDn 
tfsting, Flild trfp5^ tq )jri M i fig slHi^ labsri- 



tgrlii. PrlreduUifos; 



GEOLOGY 125'and 134, 
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PROJECT NUHSPi 11076-06732 AMOUNT AKttDEO i $16,200 
PAli kMmWi Miy 15j 1976 DURATIDHi 11 fflgnthi 

PACKAGE ON VIDEO TAPE QMimh 

PRQJICT DIRECTOR! Richard ilEnii 

PROJECT ADDHESij Dlpartinint of Mth M%nm 
DiftniQuth Collifi 
Hanover, N,H. D373I 



mmti 

The purpoie of thii projiet if fee pripari a lat of 
vidiQ tapis to lid in thi itudy of opticil minirilegyi 
Thire an ievirii tm bsoki iviilibie today that prii- 
int thi thiQiy of optisal niineralDgy. Hswgv&r, niuch gf 
th« Uii sf thi thiory rgquirei thi recQpiUon and 
interprititign Of eolori and mvinq ittaps in thi 
field of view of the petrographie Hiioreseopi, Singli 
photagraphi in text booki do not idepataly deieribi 
thi spticfil iffligii or thiir nation. For i itudint to 
approieh the subject ai a iglf taught unit, color 
itiOving pictures couplid with in audio., discriptign iri 
eiaential to a proper inaitiry of thi lubjiGti * 

AUDlENCi! 

Thi vides tapi'ciiiettes are intended for anyoni 
Btudying optical mineralogy for th^fifst tiffli or 
undartaking i coniprihinsive review of previQusly 
studied ntatiriali Upptr level undirgrsduaii geology 
stiidtnti and IgWif level gtology griduati itudinti will 
niake up igst of the auditnei. A bicRground of 
, introdUQtory iBiniralogy and siniiiltineous fiiding si 
an Optieil fniniralogy text will be aiiiiniid, ^ , 

INNOVATION: 

This will be thi tirit vidio Upi eagietti 
package far uii in teaching optical mineralogy. A 
deniphaiis of thi forinal preiintatien of optical 
Biinefilogy hai biin a ricent trend at niany iducational 
inititutioni. Thgse vidio Upei will pfovidi i itudent 
with thi nuani to pick up niueh of this iiiiporUnfe 
fliatirial in a lelf tiught rte. 



EVALtJATlDHi 

During thi prepafatlsrt of thi tipiij Btudiiiti in 
bath introduotofy optioal ilniraldgy coufiea and 
advanegd itagis of griduati resaafoh will m aikid to 
ivaluate the filii and lufjeit inpravsaentit Studgntt 
at thru institutlqnii Dirteuthf thi Univeriity of 
HaiiaghUiittSr M HfiBBaghiiiitti Initituti @f 
Tiohnolofy, ihould providi an aapii fisirvoii of 
atudgnt iifyi, in addltioni IntifiSted fiouity 
w^ii it tti lhiii ifiitlM^i viU bi aikid ht 
conatfuotivi eriticiii. 

Thi vidgQ tapi§ will be aeparatid Into six unitii 
oni dialing with the optiaal prgpirtiii of iastiopio 
iingfilSi two dgaiing with uniaxial slniralii and thrii 
dealinf with biaxiil iinefili« fhi optioal piopartiis 
shown will inoMi thi soviSint of the lecki Una; thi 
position a! thi ihadow in thi oblipg illMnatlon 
list, till different shades of aolor frinfis, thi 
ohaRfei induced by use gf an acoiisary plat§^ uniaxial 
intirlirinoi figureii biaxial intgrfgrinoe figiirggi and 
thi gffigti of disperai^^ ^e finished piodugt wiU 
bi Bi)i vidio tipl saiiittes of 3/4" fonsat with each 
lasting ippifoxiiatiiy 30 iinutei^ How thi video tipii 
will b§ ladi ilailabli hii not been deoididi 

PHOBLlHSi I 

Probliig havi diveloped in the technique of 
photosicrographyi Thi nonal IS watt light iduroe in 
ntost rsicroscopei does not provide lufficiint 
illuniination for ainephotOiiiafOffiphy of inteffirenoe 
flgyrii, A^lOD watt li0| ioulOl will bl tliid to 
corrupt thii probliii ^ 
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PIWECT TITLE: PROJECT C4£ 

WWECT tHREOT: *J8hn j. Slllfi and J. J. Lagot*iM 

PRWKT AOORISI: The UnlviFiity af Tixii at ftyitifi 
' CM stry lull ding M 
Austin Jixas imi 

m mm 



PROJECT C-ll Nil i foyr-yiaf project «ith a l]M M\Qt\ 
XIF bydgit ind with alout in iquil CQntributldn froi!! thg 
UfllyifsUy of Ttxai at Auitin. tfia mtmh phase Df the 
Prgjfct Fin fran Siptiniber W] t& Siptifibir 1971 1 and 
ripofting ind dlsiplnitlon eontinyid to kptmkf \M. ■ 
Thi goil m to itydy thi Impict of eonipytir^biiid 
Initfuetlpn it i typkij Iirgi ufilyir^jty, 

Mtf tha Eo-d1rict1on pf Or, Jphn J, ftllifi, Ssioditi 
PfofissoF of ftechinlcal EnglniiHng and of tanpytir 
Ecjfnoii, and Dr. J J. LapsM, Profisior of Ctaistfy 
and af Idycitioni the Project m the first coofdinatedi 
iDaiilvi aiiiult ysing c»i)pyter^biiid ticlinlqyii lyif attitiiptid 
at oni ynii/frslty. Profissori 1n iiiiny fialdii inclydlng 
inginiiflng, cteistfy, psycholDgy, iJilthiniitlEit*pfiyi1ci, 
lOOlogy, icononiicSi honia econofliicSi archjtioturapjnd 
Mology pirticipitid in the experiniint. In ^addition to 
thi approximitily thrii doiin prDfiiigfi^ 55 gradyati 
iisiitanti and 3,300 yndirlridyati itudefiti ifi thi fivi 
colligis partidpited. . ^ 

Today, tht typKl) pfofesiOf is leing iwimpid by iviN 
incrfising nytnliri of itudefiti, iftB yit tha Itudifitl are 
Viry much in yead of indiyiduillild initfuctian. yith the 
yia of the cOfflpytar ai a lypplpint to eourii (natirial, we 
fgund that tiachlri can qrn the Uudiiiti'iiiych fDpri 
Indiyidyallzad instfyction, bieayii thiy have fnora tidii to 
ictyally Intarac-t with the itydanti, Cof ytir4asid 
Iflltryctfonal tickipi iiilit thi initryctar in tiiching 
to lifga clisiis nutifiil which H mnM mn saphistleitad. 
C^putar pgwir ml davalopid to providi intiractlvi lifniinali, 
intarictiye gfiphlci, lafearatory data ac^yisitioR and prsciss 
control i imrNense grading, rial-tlini video projiGtlon, and 
tinDlnal-cQntrollid moyiai and ilidas. 




In drdif to dliEover ind doeifflint thi prociiiis that m]i 
maki thi abovi chingii i riality, PROJECT, C^IE accompli ihed 
four ggali. Flnt, thi Prsjict idintiflid coifiOfi coneapti 
iki apply to mny ireil of cgfflpytaf^ilid idydtion, 
Si^ond, irthodi mn deviiapid for ivilyitlng thi tCQnanile 
and tiachiiig iffictlviniii of using thi eoflputif ii a 
cofflprihinilvi ild to hlghir iducitlon. ThlTd, gyidillnii 

coflipytar-baiid tiehnlpi In thiir instltytldni, considiring 
tha ptdigogiEil and financial inyiitinants thit thilf sehooli 
»oyld have to inaki, And foyrth, PRfljECT C4E has diliniited 
what inyit bi praient bifore cofnputif-ba^ad fitirlili can bi 
traniferfid iasily ff^ Qnf inititutlon to mothir. 

4 

All of thi pybllcatioii of PROJECT ^4l havi baan entirad In 
thi ERIC Cliirlnghouii, and copies piiy bi obtainad froni 
thiri difictly. Although PROjlCT C4E wis M constitutid 
for thi purposi of diviioplni naw mitirlili, riiny yieful 
and transfaribla Mteriili have bean devilopid.: The 
infsntlon nymbar is (Sit) 1714208, 
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mnm month! 



PROJKT TITLE; DEVELQPftEHT QF ^ mm OF ETUPy IN DDANTITATIVE 
HETHQDI m ML SCIENCE ETUQENTS jyST QS I^j 



PRWECT ADDRESS: Departm|frt gf Cofflpytir 
OnivepyJMpntsna 



PURPOSE! 

it li becaml/g Ifiertasingly avi/int that a knowladfe £jnd 
in abllitjf to uitquintititivi mtmi (i nicissify W i In st^ 
dinti of thf Hff sci«S, The prircipal iiiipidiM t^t m ' 
dints 9f tlii \m sciences expertenoe in attpptlpf tobtiin 
Wedge ind ipfeclatlfln of qyintibtive \0m sfanilysis^ 
Is t!ii i^lMnglR difficulty sych ItidiRtyCi witH the lanpge 
of ^thifflatlci.UiipIti Hgorpus ang a^nsly? ptdiiDgicil 
iffoftSi thh diykuUy is alT tso m) and longitandiiig. Con= 
saqyintly, it sifted rityril to cMdar the uit'of aoDthfr lan= 
pga which is lyeWrtJ^^^^rc^ by nearly all ity- 
dints, This H thellflpagi of Ui% the interictlyg timt-share 
pfOpiptng lingijage. 

The objietiye of this pfojict m thi divllopinint sf i 
courit of study amphaEizing the fpmunatiDn and iglytion of 
pfoblifiis oflginating in the naturableiencel juit yiing the 
higher I^vii^srDgrlfilfig UnpiffsSIC. Th! goal of the 

tranilati therfyiio anjl^ationil compytir prggrain and to 
thin analyze thi fllyTtl. ThySj the eniphaiil W8| upon the 
propif fQfUjlation of pfoblenis and t^t inilysls of feiylti. 



h cOyria of study was developed whose purposi m to 
tfach qydntltativt mtthods of analysh deliberately niininiiilng 
thi uli of iMthiffiati^ and eniphasizing the use of the BASIC 
linpgi, Thi I m iccQniplished by foflyllting the theory Ind 
the problimi dirictly in tirms of thi BASIC Ungya|e thys 
bypaising the langyage of mithiiTiatici. Thi mm has been 
taught for flvi yean with incfgaiing infolliifit laeh lyeciiiive 
ygar. l\m thi Qoyrsi Is not rtquirad, thi incriasing infolliiiint 
in syccieding ygars attisti to the accBptince pf the Cpyrsi by 
the studints. Hiny tppics wire diicysSfd wbkh coy Id only hi 



hind] Id by i compytir even If ddvancid or isphiiticatid imtMIci 
mi uifd tD fofiuliti thi prpblin, Thuii iKny ilsnlfkint prebliii 
ind|echn{pl\<ifi diicHbid. 

Ihi mm of itydy wis diilinid for a firit CDurii In qyin= 
titatlvi mi\^i% for nilyril uiim It m aiiyn^ 

thit IN itudiiti hid at iiiit tm jfUfi of iicondiry idm] 
mitliiiitles and mi fintlliif Nitlt i higher livii prDgrfiiiifig 
Ungyigii prefinbly lAIIC. Aituillyi the itydint^Nifi rtqulrid 
tp ynderstind ^gnly thi four tf\tm%\t Qpffltldni of addltlsfij 
subtPaetleRi nfcltiplieatlpn and dlvfiipn and thijigtlDn of pro- 
partlen. An Intrgdyctory €0l1i|i Iiyil cdyrie In ginirai bklogy 
or piral icoligy Moyld ilio bi hllpfyl iim tk mti wis di^ 
lignid for thi loMif dlvlilgn itydint In tni nstyfi] iiliDQiS. 
Intireitid iinlori in licondiry jchoolii ai Mill ii fiatyfil 
science Itydiiits int^llid in JynlDr and eonynity cDlliges, 
coyld aiiliy oofflprihind thi matiriih Thi ability pf thi ity^ 
dinti to access a sgnputif froi a tifniiial in the time-ihafi 
ffSdi greatly anhancgi thi ceyrsi Mtirlal 



Thi dirict fgnDylitidn, in a propmniifii langu^li, of qyifi^ 
titativi hypothiiei withgyt thi usi of fiiathiiiiatici ii a (iiidd)i 
languafi m the principle inngvation, Thi divilopiiiint ^ m 
pytatlooal pfpcidyfis and technips for prgblnns fonT)u1)ted in 
this iMnner m a second innovation. Since the conpyter readily 
prodycei nymrlcal risylts, anothir innpvatign m tin i^lity 
to devati cpniideribie ef^hasli to discyising the resufti^lnd 
thilr filitlon to ppirlcil data. This m in eontrait to a 
iithimatlcany^baiid coyrii in qyintltitive ithgdi. Iif lych 
cpursiSf thi princlpli ilin ^ai the tiacMng gf ifiitMicai 
tfchnlquei toptter >ilth thilr prepir inathiniticil jyitlftcation, 
Thyi, it was yiyally thi casi In sych coyriii that very little 
ii^phiiis Wis pliQid ypgn the anilysls of^^itbi biological slplf^ 
Icince of the mathiinatlcil reiylti nor pri i cpdiparlspn of lych 
reiulti with efflpiricil data, 



Thi cdyrii efhiijiis thi icqyiring, by the studinti of in 
ability tp properly fprijlate qyif^tltatlve hypothesii and to 
analyze thi niylts pbtalnid frgm their hypotheiis, Thyii the 
stydenti wiri forced "to think as i biologist or in ecolggiit" 
and wifi not forcid into iiirning ipiclal trkkl Of solving 
pirticyUr iqyationl, which iqyatipni yiyajly ripriientid a 
I griatly sijnplified \^eriion of the biploglcal phenpjUina in order 
that the iqyationl be solvid, 

- EWLyATIONi 

The ivilyation conslstid of written fiactloni mM by those 
wfiQ hid feciivid coplts of the worlti the reaetlasi of instryctors 
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Mho sy have use^.the ntttrlfil 1r1 i cDyrii, and tht riietioni of 
theit who had heard the diftctof prtsint the mitirlil, Othtr 
fytluftlionl were mad# by itudenti and Instructors at the Uniyefiity 
of Hofitani who h«d qutritd student i of the course, 

: Th# aythof has recelvid over 110 written requiits for tht 
-Msrfc tofttiwr lilt^ so OPi) rtqutsti. All requeiti havt been 
honored by seiiding the rtqytstors a oompletid copy of the courie 
tiorli. The iuthor has been asked by several unlvtrsltles te pre- 
sent the work and has done so. Despite the fact that the project 
1i complete, the author Is itiH receiving requests for the mrk 
and to present the work> 

HATIRIALSi 

A course of study of approximately 600 pages was d eve loped. 
The course of study consists of subject matter presented as a 
series of ex^pltip each of which builds upon the former example. 
In this my the stydent gains confidence and his Intuition is 
stren|thehed as he proceeds, Problefns for aisignmnt are given 
at the end of the chapter. Some of the topics considered In 
the coyrie were popylation dynamics » parimeter determination or 
cur^e flttlngi probability^ compartmental methods, and life 
tables.. The materials are available at cost from the project 
director and are being considered by a publishor. 

PROBLDiS: 

The principle difficulty In the work was one of obtaining 
rtallitic evatuations from intertsted faculty at other initl- 
tutlons. A second difficulty was the obtaining of agreement 
among natural scientists' as to what quant 1 tat Ive techniques 
Ihoyid be tayght in such a be|inning course. There was also 
sofne disagreement In the depth of discussion of a particulir 
topic 



topic 



lONAL COWENTSt / 

Sim 



The course of study emphasizes the development of computer 
programs based upon the students derived hypotheiei conCirnlng 
the problem. It is not the purpose of the couria to teach ity- 
dents how to use canned programs or simulation programs. The 
students must develop their own programs. In this wayi the itu- 
dents learn about the limitations of computer based models and 
also acquire a proper skeptical attitude about large all Inclu- 
sive programi. The role of experiment Is alio emphasized and 
the student Is continually rtmlnded that a knowledge of ej^peri- 
mental teetti^ques, as well at theory, is neciSiary for tbe suc- 
ceisful development of a computer based model. 
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AMQUHT AMD: |M,QOQ 
DURATION; 5i lent hi 



pmiECTTmE; pgELQPm OF l^DllLAR COISES IH iCIINCE> 

TlCimGt AND eaOIEW FDH YlUm AND iOFHfflOlS 

FMJICT CHIEICTDRSi Fhiiip H. dicker and Rablft J. Hilasshn 

FRQJlCr ADDElil: m 7$^ylsaMlUm Mnuity 
.Unlvhiity hfh FA 1MD2 
'Fhoni^i (|U)S65-2m . 

FlFOSE; 

tti purpBie ef thli preJiEE ii to profvidi N rid it fflodukr * 
'■■ cDUfill icigneij tiehflplpgy, and foclity tP iGidiik 
ipititutiDfii Biihln| to offif eputlii iii thli atia' but hivini 
to ysibie Ed ds §3 bteiuii thiy laek thi- niCisisry fieulty 
ttjiiftiii or iileriali^ Thi iMui^f ^m%% m d^ipid Id bi 
used Indivlduilly or m hi QTmitti ints vafiouB BequenEial 
ef eanfeunint |raupinga, ' ' , 

ilDVAMi ■ ^ 

The proJicE will sUav fDr the trainlni of faeuUy In tha 
aria of Selineii TichnolQgy, ind kMh it ^dufetiOMl 
iMtitutloni which de not havg the fieilitiii of reieiircii eq 
devebp such GUfflcula. Thi 1-cfedit Eedulir coupes wllB 
irovidi ilklii^ fWbUity for gyrliEului h$ip., slnea thi I 
iodulei will Ml dgiily cegrdiMtid in thiir deglpi lg iB E§ 
optittili thifoiSlbliitli§ for iiquenyal sr coneurriiit itoupinpi 

EVALlIATiON: f \ 

fill inlElal eglectlon of mM%$ m donsidirid by 1 piHil 
of 4 advi§Qfi £fpi/c!utiidi thi Finn Stati I'nlvef^ity gyeUi, , 
including Douilis F^gf {Lilil|h DnivirslEy), Im Mmit 
(Cgrnill Unlvergity)* Mn ttml {Mi, Stony Iragk), ^nd 
tep Uti (University of RoGhestir), Durlni Spfinif Smgri 
: and Fall Utm, Blh the ^dule§ will be tilted in thmm 
situaEions at thi Comonwghth tmfmf Pifln Static and thi 
ifioduiis will be rivlewd by the adviaafy panelj iupinted by a 
ieiabir of thi lay publije (Jiiei Mlurg 6f State Mlm, FA), 
A qugationriaife bai biin devgloped for the evaluition ^mm, 
and thf imltB of the evaluaEigni will bg uged by thi ^dule 
iuth6fi'"td fflddify thi.ffiDdules to their final forft, 

raiAiii 

h nodules., are bling created.' The topiis are; 

^ . I food E6r ik ' 

I, Tichnologleal ForeEaiting 
i. *^SciinCi, Fhiloiophy, and SglI|ion 



4. Katifiili and Imgy Im^tm 
hi TiEhnoKgy 
i §. TeEhpOgiOli Ohinp and Husan Vliuii 

Thi isdulii will incltidi mm sutltnei^ itudy guldgi 
phicirand rilattd iydl-viiiial Mtiriili ai appropfiatii fci 
latiriaii^wlii bi avsiliblt fer diitrihtion aftir plans tor 
diiiiiiflatiQn havi biin apprsvit by IF. ^ 

i 

have found that hid te prepare iuGh mn nifitlve 
Kitlni fqf thi iDdulii than m anticlpatidj and thua thi mt 
till and ionsy m grlitgr than wi budgeted fer , Theref oft we 
i^vhit b^ind sehgduli, ^ ' ^ ^ 
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mMl^lml^ AlffidiQrk ' / 

PteCT ADDRESS: , Ffiyiies Csip|tif DivilQpsinE PrQjtcc 
; UnifeiE/ of Cslifgrnia 
IrviBii Calif ornta 9271? 

fURPOSEl , ' ^ \ 

■■ ' Thi prBji^E explores th? u§f af InEeraetive eoiputif iriphlcs 
u in ^ 1r 1 liming * The Ehrei^phaiei cytl|lin Ij Ehi reitfuyEuf- 
ini of I bi|lflni!i| phyilci cQurii to allow student eholee of canEgjt 
o§ will IS paclfli; 2) develDpingnE af mxt effective ways of EBplor 
ln| cDmputei's in edycacloni iseluding improved auEtiQrln| lystiinii 
and ]) disilinjnitign of prejfinii and InrcfflyEiftn about the \t%l ■ 
uElllii^ion of the cQspytcr In Itafnlng mviroRiiftts. ■ 

AUDIENCE- ^ ; ' : ' 

Tlje praJgeE drvilQpi litifial a lined pfiioarlly at biglfinini^ 
courses in science gnd iiiithtB^Eits. A Uiijor iffyfE tag been 
vDEld to b§i Inning physici, but matiffiah fciplpyliig ^he underlyin| 
sefiware ^lye b^in developed in ma^heHiHics, chliaiscfyi gcdegyi 
^nd ffieilcai e^ucicbni CifEain CDfiipuUT tiiiilopi aUhay|h devdoped 
with yndergraduiitei ifi ffiindt hpe ai.so proved tu be.yalyiftU In 
phyjki courses jt the Jiiniof and Sinior k^eL^ 

* 

mVATION! ^. ' * . 

Th? project seeks tQ develop cQiBpelliflp m^U% of effictivi 

m. flf the computer In karfiinlf particiilafly with regard [0 gFaphi- 

cal faciiiEies, hoping ^^^ pfu^lde new dni exciting indlylduiiUzid 

learning repDufr.es for styd'ents yhich am bi employed in botti a 

itayafdt^d a t'nvironifient 

, ' ■ I -^.^ 

An iifiportant aspect of mi mti is to develop an jiuthsrini 
ipE§ni Which alloys facuUy witli^no direct kn6wlfd|i of cQiputir 
prograinniing EO pripara student--eo^puEer dialog^?, Thy chancer 
qf success i 'par [icy lirlv Um the idn|^f*Jnp point of vi^W, Ifi 
i-nnsldiifable. . ^ 
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Tht HW imiim hig'MtrkEid i^Uh us far eviluitlvi . 
ffQrt^dur,in| Ehi liiE Ewg plfi sf tlk pfsjicti Thi pfinclpll. 
i^iluaEDr ti MiEhiil SefiVln/ffQi^Etii UBiyirilcy pf ClllfsfnUt 
tkilly, A topy sf ttii sv^luiCi^ p]#n il sviilsill tfOi EN 
FrdJiCt DlWEQri^ii iri ipeeiflc CBipstiinEi if Ihl eviluiEjiefl, 
Much pi ihi.iviiunisn il fTOtivi, %xA li ^pkjffd lo iBprevi 
Ihe flyiiity s'f Ehi fiitifi^s? Nete^ iw CsiputSf ItiiW 
Is I pluible ipyree bf diU'^dt Ehli ivilistion iffoTt, 

' ' ' j * > ** ^ ' * ' ' 

MATmALii = ^ . ^ * ' 

jiTht iijor prsdueti of' tlit FfPjiet m Ihi itudinHsipiitir 
^ diaWgiAthi iuEherinl syit® iBduiini^sqftwari, thi coufA 

pipiri dg^incing ind^dei^rfbUf thi ^^t\ §f th^'poup. j 

Algyt II dialfiii fnvi biin jivfkp«d'diilltif la tHi pipji^t^ 

and Dthir| iWg bsgn |ingrit^ th?Qy|l| --^hs. ui| m quf laf twan 
ind lylhsFinf ^ptm. . A fiw fl^fOiflUtiyi.eiiiS, yl^ti i^brtlf 
deierlptlonj iri-rChrftHgwln|i ' . ' • 

CiRtUlT 5 DC eircui^s; vfitcitily livrtal'iEudenU 
FIILP - '"lliEEfSsSitics* inelyd^R| le|fiiin|'iii|uineii, t 
lad field 'llattini apibili 
" LUNA F Fhaiii sf Ehi Hoon^as I sclenEl'fie Bddil 

>^ ^IllD.-^A phensiinelsgicll approach to aipililc flgldi 
= MQTIQH - i ceE^rfllhbli "I 'm" mli for ifudent 
■ IkplpraLdBn . ' ' ^ ^ 

■y !l^FE - An online leeteeM^ii^i'^^t^ ^^^^"^^^^ 

[. sequeriGia' ' 

1 VECTORS - Ati pnlfci quiz dn mtQt Inilp^. ' 
A , ' , V J ^1 ^ 

Th^ dialdp m avaUibli on M%mik tapi ffpi the pfoj^cE; 
thiy run dn and 5§D csBputiri ^plQyiii| thg d!/V 'Opiriting 
iyiEetB, cenvirajoni lis usdereay ht^mml oEher coBpuceiB^ 

The Dialog authgfing mhvmfimm and'^rtfin) Is-alss 
mMm dependent;' it ^iiti'iiew an iiviral coipuEifi," THi ' '■ 
lythgring pmm is deicfibid in, mml ivillabli drainti* 
. gf[i%mhm'4 m Ffoject hiVi run, and ifi,willin|'eg run^ work- 
ihopi an'tji'iuthoflpi prDciii, Of payieuUf^neU ii In ^L=: 
basid wgrk|p|ce to aid with gie ■ifaphlc d||i|n ispects bf iiilQ| 
pfipa^iUo^; £hi ficyUy fflfflbtf 9f ifyieflt prggraiaer pliCii 
piccif?s and tiJ&f qn the ssrilli and bqvIs thp yiitil tlli ^i^irf^, 
arrangkifll i§ qoffl^itgdi' lnd^tbii the eoapiiter Writii the i3efg= 
baetd Mde to pfoduci thi diipliyk ereltd. 



The cdsfie u^g^SQC ^itmm developed In Several icefaclsns 
dpcs the recerd k^plag In the KilclCfaek, resCruc cured eoursg^ and 
allovs both Khe sci^cst siui the tesEher co gain InfoFmatlon about 
f progress in Che course ■ The lost rue tor can deteFslne quickly which 
^ ■ etadeBts.are hevisg dlf fixity, and can aonltor the perforaancs of 
cKe ssllDe quisles i with cgnvenlenC graphical dlspla3%. SCudgnCi 
c#|i gain isf&TaaElon ebout Chslr swn prsgTSas In the csufig- As 
the epurse asfLagnent ^st^ la ntwly develop^di It ,lg not ymt in 
a fota Chet can be seat Co 9ehers> ^ 

Spiral sllde^eape shovSi paifClally supported by Chig project , 
ere Is uae^ Class neces are also available '^t cost; although they 
are npe acrlccly a product of this Frojtct, they relate clsiely to 
the cQapyter^based materials 

A list^ of rgprints and preprints^ currently llscing 59 sv^ll- 
■■ lU* iilHw^ deee^iblRg neiijf aspects of -the i#ork of the Frojecti 
is 'available' from Che Principal iBveatlgator . 

FRDBLlilii 

'Perhaps the a^jor problem srese when the fflultitrack course 
S3V given for the first time to a beginning physics class of 300 
students. The unit tests were administered. In Che^ usual FBI fashion 
by tutors. Given the ^departmental resources available » we were very 
^ iuch overloadedi often It wa§ Impossible to provide imedlate feed- 
back to the students- Becaus/; if this we moved all the unit tests 
to the conputer during the sisBer of 197 6< The interactive testing 
situation allowed us to both test note effedtlvely, and provide a 
higher level of Individual lied help to students. 

We are often frustrated at the gap between what we have don^, 
and what we would have liked to do. We believe that wt; and others, 
^^1 have touch to learn about the use of this new medluffl In edu= 
cation^ In spite of this, we are also happy with the pf ogress we 
have, msde- 
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fWMX nnl; MICULUH IPQVATION IN THi AHA QF SCIEKCL 
FMCT DIUCTOI: Ripond knn 

PROJICT ADPIIIBi hopi In kimi, |ictinelQ|y, mi iedely 
ChrkHill f 
CBmiil Unlvirilty i. 
lEhaei. Niw Ysfk 148^3 
(W7)25HilQ 



The pufpoSi of Ehii pFajiet Is tglgandugi a EBapreheniivg 
SEudy df the eufrint iUti sf iqadiEie letlvitiis in ttii gigiril 
ifii of sciigcii Eichnsldfy^ itid isclity (SIS). Ttii study 
iaclydeij 1) i. nillanwidf giimmu of InstryEEisfiil effprti, 
kth Qii I eourii liVil md sn a preirai livel; 11) i diEenlnitlsn 
of HMd for cunieulim mUrlaiSj and iii) thg diVilop^nt gf 
thm% ifld mmU for orginhlni eurricula In STI audliil^i Thi 
itudy pravidei the infofinatiqnj new kcklQ|j fer detirinlnini ihs 
cuff kuluffl MEeriili (iubjects, types, md levels) which cUFrintly 
nlld IQ be divilapid md dl§§ehlr)ltid. 

The feguiti ef study Mill hi of spicial immt 4nd 
value Eq; 1) facuUy^ for vhon it will identify InsEruetlQiial 
risoufeii; il) eollip ind unlvefiity diifiUlfaiors, wha-tfiU 
find deicriptigns ef mmi itistituilsnil Ippreiehis for eitab- 
llihiiii fefill Eiichl(j|/r§§gireh pr9|riii; 111) fundin| ipnciei 
EhiE an giiking to expand tliilf iuppert in this fiild; ind 
iv) in lncrtialng mkt of itudinEi iiiEiresEed in STi stydlii,^ 
who tfill be prevldd with a broader bail of iRfomatiaiii 

IHHOVATlOHi 

A natisnwlde survey ef all Ewd- and fdur-year collegia ^d ' 
unlvirsitles his kin cSBpleted. Thi survey ^iiestlenniiri nqyeit" 
§d infofiitlDn ^Dneirning ipicial prograii, eauriiii celloquia, 
riigarchi currkultm Mtefiili available ^ and gurrieuluffl sateriali 
deiifedi Rehvant InfofMElan has hm receivgd froa niirly 400. 
■InaEitutiflnS in thi United SUEgs, 

Aflilysig of the SufveMata. has prodye£i--i) pr^fiki-of-^- -- - 
cQuraericcofdinl to prlneipl subjict area, dipirE^ntll Ind 
pfagfii ipoRiOfship, type of audiinci aiid ffiddi of InsiriiEiion; 



11) la ideiiiiiigatlsfi sf ihoii duittri pfspaii iid coutiii 
thai MtltBli ilplfiiisl lubf iiidl is ITS itdim ^ Hi) 
^uiktlm future trisla Isthi fiiid^, 

ipieiii ilEalisn hu bees glfiQ tp m im%tiptim sf thi 
inaillytlOQiI chiHEterlstise (both aiMaigEriEiYi a&d phlldioph^ 
iul) dlfler^t STi pfspaffi, Slti viilia |g %mul 
univifiitiia hi?i pfdvidtd detillid lafsmtlPS so }t^m iml" 



Thi aludy has a fiillosal advlaofy cssltue that has aided 
the pfojiql director and hia aaioqiatia Ip ij la£i¥pfilln| |be 
dill tm thi sallgsal aufWy; 11) Eaatributlai to Ihi ^{InlllBB 
d IS i^lydiii tjrflMyi; 111) pieiicilDi lutuii trtadii si ' 
iv) defiiifii the B^opi of the aludji fhi ctg^ltee hia reeved 
dtafti of eo^^daenta of the atudy report. The fi?i gi^efl of ' 
ihi Esaiitii ifi letlvi l8 the SIS' field aa teasherii reiiifeherap 
lad eyniculia pUsaira. ; 

MATlIALi^ 

The atudy haa reaulted lo the publlcatloa by the CofQill ITI 
Progf^ of a ooi^rehefiiive Guide to the Fli^ of Sde&cej Tegh^ 
mUgh mi ktUth lliti&| cduraei, pro|tl»t teiearch aeti?ltlea, 
currkulip aiterUlii and pseril riisufelii The dourae ffid prd« 
grai data la heiB| e^ed for ladiisfr ed^iitatida; i eilpyliritid 
dau bigk ylirbi udi available to Istefestej) partigai 

kiingei TertgologiMdJMety L ^Guide to the Field i Plreelon 
of Teflghiaji .Beaeirgh gd ^aourcee iaJhe_Uj_, I, Si iiitprit| 
J. ipatiin, 0, itiiabef| (idl) is availabli frdt thi Katio&il Tesh^ 
oicil InfofMtioQ Service; mS Aceiiliott Ho, Fi2i2 ^7/^ for 
113 JO (Hafd Copy) gk Um Ihi EIC Dsciiist jtiproductiafi lirvlci^ 

i 

' A fiQai projeqt report providia an analyeia of data costaiQld 
la the dlreoEory, rpulti froi progfaa alti vliltii a amry of 
flEtnt tmhUMU i&d vofk|hopi| ^ sh ovefill aaieaiieal of aefde 
kt further devilopieiit of the mi. 

mm, " * 

. Cdipleti inlofiBatloB froi |11 Inatltutipiii (eipeelilly the 
is^illr onil) in the Unltid Stitli hli not bun pbtalsidi iumy 
Vprk wis hppifgd by thi k^k of | cnpn dgfinfUOB pf icilQcei 
tighnslogy j and s^ii^^Ciii?K ■Ihi^ous^aHet ~ - ' 

'if IfiV fiild ifi e^pirnid^ The pfiilnt dita arep hafevir , 
fipfilintltiw of cunist asidiiio isti^ltiii in thll irei. 



Th^re is bsv i^deapread activity Ai loterdlsclpliQsry teash^ 
log asd fensfch @d thg isteract''l6ii^sf sclesee and teehaelsgy with 
■ecifrty^ Tha de^l&pa^t ef Ehls fields although inceoplgts. is 
M¥gifi£ rapidly, the p^eiesC scudy provides th€ aeeessary asBsBS^ 

of tht ITS fiald to loreEsat Its futu7s direstlsas. Caspar- 
itsea Bra aade with the aaergenae -asd devtlspsast oi sther lat&f ^ 
diaelplifiary fialda.. A^kay dlstinctliTn li that^TS scudies are 
divefaai rangiag ia edueatisaal sbjaetl'^ei ffss liberal sEudiei 
Ccr' pfdf^ssionsl training , aad ringing ia faeus it am public pslley ^ 
te hififnlnf If aspeqti. ' ^ 
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PROJECT TITLE; iNOmoyALlIED SCIENCE INETRUCTIOiL milk 

PROJECT DIRECTOR! Erflilt km 

PRWICT MDRISSi Florida Stiti Univirsity^ TalUfiayea J 3^06 
[Projict hiatiquartiri: 415 fl, HonfDe Strait 
^ Tiilihaisii, FL 32301; Tiliphone; W) 

IM Indivldyilliid Sclinci Ifiltrudisni Syitini (lEISj ii 
diV6ldp{h| I fli)(lblif opin^indidp int|rd1seip]|niry curri^ulym 
thit fieflitite Indij^dyallatianjbf itpm InitryctiDn at 
thi high ichoffl livi), . \ ^ 

mum ^ . " .^ 

Aiiiiid prlniariiy it non-irifnci PFitntid high icfidol Mmlh 
thi epntint ii prestnted In tht m pf individyililed printed 
modyliSj or "minlcQuriis," eich sm dialing with an aspect af 
physiei, ehimiitry, Hfi sciancii larth idinei, Dr iiiltidiscipli= 
fiiry tdpfci. Ovif 60 ininicoyfSii art bilni divilapid. Each 
ffquiris about thrie weiks of cliiirooni wgpk. TiiChiri and 
KhoOli can uli thiiii to disign diseiplini-QHintid £0yfSilitD pro= 
duCi mrm with greatif esntint divirntyi or to sypplerent 
iilsting-aayriii. Tiad to real-world sityatiofis and the tMfi|i 
itydinti want as well ii need to knowj the minicoyrsis an iyit= ^ 
able for yie in tmer-city as well iS lubyrban schools. 

Innovation: 

1S15 bitlivii that I hailc ynderitanding of sciinc! Should bi 
pirt of thi Will=f9yndid idycatigR rmmi by all high school 
gfadyatii. Thys, in,attiiiipt should be fRade to prsvidi SGiince 
coyfiH that appeal to itudinti who ly or may not bi contlnying 
on to oollep and probibly won't iijor in idince if they do. 
HaxiM flexibility ii|fOYiW lo that tiachiri and ichool syi^ 
_^ imi cap. diyi]fip„jniiyOTJ^ coyfJB jpflrjptUtiiar. JmL 
* nteir In addition to lupplying a wealth of latirUU for average 
and belo4< ayingi studints, lelectedjitirials an inelyded to 
challinp thi oiore idyandeg.Of highly motivatid Students. All 
ifnlcouriis an QbjiCtivii bisad M tht fnatiriaU have a hi|h 
plctyri-to-text ratio. \ 



Emy*TIQN; 

Approxlfliitily 200 tiicNn and ?EjMD itydenti in niirly M 
high icbli icfoii m fjatlon hiyi thus fafwftlclpitid In p 
flgoraui ferfflatlyi ivilyatlQn of ISlS^iiinicoySli, m% fheir 
input takes lix foiis. 

I Coiiifiti wfittin by tiachiri diriftly on the paps 
*of nilnlcQUfiemitiflsli, 

I mtim mmu by tiichiri to about i to 10 dif^ 
fiftnt qyiitlani abdyt critical or unique ispieti 
of iich ffllnfceufii. 

3. Tapi ficgfdid dlscysiloni of iDinicouriii by groups 
^ of tiiohan who havi trlid thm in thiir cliiiroflRi. 
* 

Spoils of booklih and notMs mi by studinti 
to ricofd thiir nipaniii to gyistiom and the 
Fisulti of tl|1^invini pit Ions/ 

5, Siipoiiiii by itydinti to a iwltlpli cholci fomt 
iinicoyrii qyeitignnilri that aldi In pinpointing 
troybliioini areas. 

£, 'C^rehinslvi data shoeing how well students syccitdi 
itm) by ItiDi on ISIS iplnleoyrit imi Thii illdwi 
revlipfs to Identify thou tnstrucMal activities 
that an failing to help itydents fchlivi thi [filni* 
courii*! itatid objectlvis. V ^ 

In iddltiori, fiedbiek froffl cqntint riyliwirs and mMn of 
a cftlzini fiviiw coiifilttii hilp bring to IJglit contint errors 
f ^and fittifi rilitid to bias li^ leniltrvity. The end nsult of 
the nimm fiidbiclt and evilyitton pfociii 1i a bittir ind 
prodyct. 

HSTERIALSi ^ ^ 

ien complftid, the intiri set of fninicDyriis will consijt 
of 15 phyiici'mlnlGaurieSi U chiiitfy, II biologyi and 11 of 
various- typiSr incking psychologyi geologyj astronsmyi and * 
utiorolpgy. .thiii^n bi issrtled to pfDyldi disciplinary and 

ill] be in innatatid iditlon for tiichirij two fo?ii of a tut 
for itydentSj and virioyi ancillary fnatirjali. 

In in effort to fetep km thi i^yipmint costi for sghools 
adopting ISIS, th|libofatOfy work makii uii of itlrkU and 
apparatus norialln^ilabla in high loiool iclinci lijbs. 



JteVtftiiCItsis iich mini coy rsi'^has a ancillary Itani pfcullir 
to It, sueh is iydle .^ptS| pesttrip and gamii. And there are re- 
qutrmnti for chaileilst mtntrals, and dLYmr coniumablei, many of 
wfiteh can be obtained locally, \ ^ . j 



By mOt all ISIS bookii Ingludlng student and teacher manage- 
intnt publications should be wldtly available on the conmerclal 
marjtt* For "Information on ordering and availability of ISIS 
Hilnlcoufse matirlals* contact the nearest Oinn Representative or 
write to the publtshif? 



Many teachers still aren't trained to teach 1n an Indlvidu- 
allztd setting. Others need assistance in adapting flexible cur- 
ricula matiflils so th^y best meet local needs, ISIS, like other 
Innovative programs, v*ould benefit from a hatiohally supp5rted 
ttachef training program. 

Another problem 1s that sc tenet couries at the upper high 
school letfil are not designed for an£ frequently ignore the ISIS 
target popvUtlon. junior ar^" senior courses typically serve the 
college-boimd with strotg emj^.tasls on the science major. 



ISIS Information 
filnn and Company > 
191 Spring Street 




Lexington, m 01173 



^ 
\ 



jhys*icSj ctaiUfy, biolggy, 
Vology and envirwentdl" 



Septrtor, 1?/] 



,PMCI TilLE: "TH| DEmOP»iT OF KlEMiEPEfflEffi m SEp 

rtjECT AODilESJ: km^mi of Pfiysicn, fiorth Te^s State Unii/er^ity; 
' i , Oefitflfi, Te)(dS M. Phone flo.: (Bl?)?Ba==^62^ 



Ifi this project f] sBrjes of nLjcleflr sdenre liinduU'^i are bdnq d^velspii 
The iiiddufes m beiny developed far the followim] acderiic distipiines: 
'physics, chemistry, biplogy, ploqy and enviroiiitient^l stleficej, Ifi each 
Jred the uiodijles are rdther self contaified and center around mt piece of 
§^.pfTiiiiyntaI nuclear "ifi5t™ntdt"iafi. 



Ik fndduies are "intended for lindeffjraduatel tU the junior or senior 
leviU in fM above diKjplirWL A bac^cjroynd in freshmen phy^ics^ therriis= 
try Or tijolofjy is a^^uiiied, . In m^l im^ uipdiile^ ^iU be y^ed ifi 
cjrjunction witfi a'cour-iO in nyclear science* associated with the (jiven disci- 
pline. lfi particylar, they servo as the Idbofatary portion of fhe CQursa. 
l£ is ^IsQ pDssjble to use the ittndule. as a stdnd along project for the student. 
Adequate reference oiaterial is supplied with each ^tiodule so thiit the student 
C3n develop the necesyry backyroyrnl.to coriipletfj the moduli. Pretest iny dnd 
pgst4p5tinq qypstinn^ are provided witfi each inodule. Jwny cases, . 
puter programs are supplied which are qyite helpful l^rNucinq the atoniic 
dfid fiuclear data that is taken in the e)(perii)ierit, Sorie of th? advaiiced 
modules m quite appropriate for senior, projects which m intended to be 
done at a rather hiqh level of lophiUication. 



desiped around sofne 
ye have, 'for the^fiia'st 
s not noriiially found 



'As (as mefitioned above * mM of tfie^t^ iiiodulps i 
'*state of the art" pisce of nuclear in^tnjiiienijtion. 
part, designed e)(perifrent':i for nyclear dppartus that 
in undergraduate exper?i?^tal prnoftin^, Tlii^ equfpfiient, in pefal, does 
not represent^ aMafge fitiantial investnent or the part of^the university. 
The innovatiDn therefore, 1^ in fa^nilifiriziny student^ and facuItyMii the 
usr pf Cirtain atomic and nuclear devices that ore not normally found in 
uiiderqratiuate laboratoriss.. * ■ ; ' 



Before ttia iiifldij|i?if are put (fi their final fom and printed, 'they are 
^]efit qiit to a ■nuiiibeil'of pilot universities In which they are used In the 
under^raduitf progr^iii it liait for the couhe for which that iiduli lijntifi- 
dad. The Professor Jat tliat yfilyerslty then has i good opportunity to criti- 
cize and sugpt possible changis in the rtule. ^^^W^ sre then 
included into the final printid for^ of thi fDodull.) Through this pfojict 
we hope to be» i bntir for nuclear fiiodules ttii|- m written by various 

' professors thrdyghgut the United States, So farvatefiah from over 100 
universities havi be|n seRt Ifi to our center. Tnis iitiriil is screinid 
and' sent back to the university professor with poisible fontat chinpi and 
suggestions froiP the evilyation pine]. The fDodyle is then printed and then 

jeht out to the pilot schools nientlQnad above, ^ this technique we hope 
to Hike these iDOdules avaikble to the fntire nycleir science COflunityi 



yiien cgfiipleted, the project will have prodycid inanuili of medulli in 
the following disciplines: physicSj cWstry, biology, gtology and en^ 
vironfTiental sciences. Each nianual will contain approxifnitely 12 nedules 
in that aria. ' In addition to the above, a publisliad book of abitrictl wil) 
also be provided periodically in each of the above disciplines. These 
strarts will sunnarize nodyles that are produced by the project and nade 
available by the authors. 

\ \ 

Thi ffiajor problenis associated with this prDjict hive been in' the 
evaiyatjon proceduri. It has takin a ratliir long imourit of tiiiie to get 
inateriai 'back froff] the pilot schools (approxiMTely 50 pilot schoDlsiave , 
been involved in this projectj. Howiveri In generilj the coopiration his 
beeii very good froiii these universities.. 



mim 



.4y using sych a large^nuiiiber of authors, we have given quijfe a bit of 
scope to the project, Hany of thtsi ixperimefital iiigdules win being yifd 
1n universities. The prDblefH. was that' Uniyerslty A was not aware of the 
fact that yniversity B hid this riaterial. Ue have provided a mechanisffi so 
that all iiniversities should be able to find out what nyclilr modulis an 
being used at other schools. 

Any linivefsity professor that wishes to participite within this pfojict i 
eittief as a cOhtribytor or in evaluator is welcoiiie to get tfi COiitict with 
the project director, h larger pafticipatlon k both of these areas will 
issiire a successful and cintinuing project. 
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PUHPOSEi 

Soloworks developed a biisically new ^pp^pach to 
urtng tichflalogy in support of hurnin learning: The^ 
einphaiis was on the use of eonipiitefs to pfovidG fl'GxibiQj 
highly intefaetive eKperientiai/L-reative miWi for 
learners of high school agn. 

The basis prineipies guiding thoi^^grk gf the pro^ 
jiet Wile (1) that instruction' is a neeeasary, but not 
iufficient condition far significant learning, and 
(2) that the post &?oniiS'ing nev dev6lopnlQntS in eduss'^ 
tion will be Ehosa that manage EO mtt the student a 
supiriar "receiver" of inGtrugtion, The concrete 
approach ta&n b^' the project in applying this seeond 
principle was to' organize labs where students could 
develop their powers of ''instructional receptivity" by 
working inventiveiy With ideas from mathefoatios, science^ 
and cQffiputer sqience* The work they did invQived design- 
ing, debugging^ :and eventually creating new and fairly 
OTplex ey stems. 

To iupport thlf work; Soloworks deiignad iiboratory 
jrtifiGtg/and:Sy3tenis that could tie cSntfOlied by mw 
Tauter algorithms, using conGepts that centered around 
the unifying ideas of computing, dynaniics^ synthesis^ 
and ffiodelling/simulation, These concepts were then tt= 
pindid to d&fine prototype curricula intended ai a.^ 
lourci of extensible ideal for educators intereited in 
diveloping new kinds of oon!puter=ba§ed programe for 
their schdolB, 

Project SolQworks was aiined priiiiarily at aeeondar/ 
achooi Mthematicif ioience, and cooiputer science pro- 
gramSi Itg direct audience ( through gcrreBpondengej 
articles, newsletters, filiiis, visits, talks, and wDrk= 
shops) was secondary teachBrs, their studenti^ other 



reiearchers^ teaahers in tfaining, and taachers in 
lehoQls'of edueitioii. The project rniiling lilt averaged^ 
approxijitely lOCD names. The Sgloworks labgratories 
weri kipt sufficiently flexibli to be useful in othe^'' 
educational or comnity fittings, e,g,^ iUicunii, 
librariis, youth cluhi, or comnity cgntari, A nun^kr 
of ideai from tjie project influenced the softwiri and 
hardware of coniputer niani|factuferSi In a few Giieij 
secondary sehoals which iponiored adult education pro- 
grans used Bolowprks ideas, egnsulting, and materialr 
to help daiign their prograniji 



The project piq^'eefed the concept of ''solo'iiiodi" 
cooiputing. The wort "ioIq" deBcribas a pedagdgy baled/ 
on the intense invglverrient and accginpliihnient that 
Occuri vhin something is a perional quest. The goal wag 
to involve the students as ''nathinaticians" and "seien= 
tiits% not in the professional senie, but in the sense 
of peopli whs work with and invent generalised systemic 
Minicornputers and niicrQCOmputers were uied to control 
devices which allowed for a wide range of" itudent intef= 
esti, backgroundi and talents, Exaniplai includnd 
ieveril computer graphici lysteiTiS, a versatile iriusic 
system, the dynamic control of gaji-like siirnilitions 
[iwitcli''egntfQlled, spegial-dgvicrcontrsllid, or con= 
trolled through a flight sinmlator); roboti,-. electronic 
audio CQHiponenti and iiiiaiurlng inBtrutotg, and riiulti= 
tefniinil configurations fgr'grpup explorationSi 



The pedaipgT^al ideas behind the liboratoriei 
ricogni^idjfiat hijnan learning takes place in three 
broad cat/gofies Of modes: • (1) transiHittal^receptive,- 
(2) expeTlintial, ]]) creative ^ These modes were viewed 
ai com^eiTiintary , In particular ^ it was found that 
actiyi|ies in gategoriei (2) and (3) helped students be- 
eoni.e excellent receiveri of advancid ideas tranimitted 
By instruction ! The curricultffl deiign principle which 
underlay the writing of modules held that thiri are ini- 
portant advantages to itarting with iiiajor, interesting 
ideaSj adding detail on the baiii of a "backtracking' 
approach, rather than a linear ssquentiil sgheiiiie, 



EVEUATTONi j 

Critefa for evaluation and^ffiethods of; evaluifion" 
were guided by the fQllowing objectives: "(1) to bring ^ 
students to an increased ability (and willingnJii) to 
set prDblems for thainiilviii (2) to develop care in stii= 
dents aiout the outCQtiiiS of their work (the craftSifian- 
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like attitude); (3) to foster increased critkal, liiauglU'^ 
about existing niQdyls.4nd techniquGS; [\\ to cbrify the 
Eelivant Mtkitiatieal, ssientifig and coripulGr BLUuncG 
facts, soncipts, afiil ilfiplls (sOiHe daisic, %mt vary new); 
[\] to brin^'itudehtg info eontaet wit-h ideas thataMnnQt 
be expressed or gxpl^ngd in i trjnsniitbl-nnly Ukrning 
eiivironniGnt* 



1 



The 'GvMuation procGsg wai fofniative, invcilving 
triak with ^mVL groups of student^, and criticism ^by q 
varigtfot teadhers and other ptofassionals (both tgehni- 
cal and educaElonai) who used gui facilities, or with 
whoin m carrelponded. Thi§ resulted in q xm^n of 
charujus to our ideas and hardwafe which oscurrod.prg- 
qroyiiivGly thrgughout the history o! the prnjyCL. , T& 
nost recent reiult'hai bsen a start on adapting sur work 
*to tiie new, lowfco^t inicraOTpilters. 

ThtJ cKtervt^to which wfe succee^:! in mneting the 
e:]]ectivoy given above was judged in rt^rnis tho cQi!^= 
petenciHs ei^hibitcd in individual student StudGnt 
files accuniulated over the project 'a ipan show substan- 
tial* achievement in all aryas as judyed,by teachers as 
well 4§ project staff* 

MATERlAy I 

Topifia arid ideas we^^e shared through prototype qur- 
i-iculaiii mgdulfi, Prpject Soloworks E^ewsistt^rSf and n\any ' 
■jDurnai aftkleii A total of aDOUt 10,000 newsletters, 
reprintSf and sanipies of niQdulci were distributed by the 
project. Continued avdilabirity o! niateriali ii through 
ERIC. A number of mgduies and artislgs were rep:;inted' 
in Creative CQHipiiting and BYTE (cstiMtod total reader- 
ship IS over IQOiWO). Articles were puMishad in 
journals such as Int'l* Journal of Man-Machine Studies* 
ACM's Si OCU|^^u^l?tln > TEOf Journan " "g^^^ SciencFlnd 
~ ^i TichnJIojipIjiQrijgn^^ ^n Jd_ugijUpjii The 



I^t-iV Worft gf Csniputer Education , EDOCQM BuUetir and 
olhers/ A filiti, 'Soioworks 11% siuitJblo' for uie at 
woVkshops and [fieetings was ^'oduced {widespread distri- ' 
bution is not funded' at this tiri^e). An additional 
twenty^fiye reports were orodusGd by project staff as 
pajt of a project f 'working piper" series, 
f 

There i§ a tendency fof the LTanifnitt|i=r§ceptive 
ifiod^_to pfedMnate if expfirientiai and ^oatl-ie activ- 
itfes^OT^bt^eareJuUy plarmed and strejnuoiiily Min= 
tained.-;'.^'This:'i^ in\pait a historical; dultufal 'phenom^ 
snon. A partial SQlttior. outlined (but not ifflplernented) 



by the prgjcct is a new kind of teacher educatignj paral= 
kl in many ways to the student experiensei iinplied by 
the Soloworks laboratories. Thi« would be balid on %m= 
ilar pedsgogical and curriculum prinsiplii, but with 
greater emphaiis on managenient of thi creativi iiiode. 

Eguipfnent used waSj, m fir ai poiiible, that which 
was widely. aval labli. However in some cases our ideii 
were too Innevativi, and we had to build hardware or de= 
sign special software tg create "the enviroMents we had 
in rtiind. An unforeseen SDlution to this pfobldni appears 
to bi the 'advent of low^coit niicroeoiiiputers with advanced 
peripheral devices and interfaces, The final activity 
at Solg^t5iks therefore cGncentrated on Idapting iolo 
ideas to this new taGhnqlogy* teiuie the fiiieroconipiiter 
n^ovenientai very niw^ this work needs to be csntinii^d - 
for SQine \Mt^ '' I ^ 

Teacheri and gchggl administrators interested in 
iiBplenenting a _sdlf>type preg™ nied periodic hilp and 
support on a more regular baiis tfian we have bieii ible 
to provide. Involving theni in esgeriential and creitivg 
mode learning will be heipful, but a piore ipgeifie 
iTdnagement plan and training in iti uie is alio neided! 
Spine preliriiinary work ihoy that developing iuch a plan 
is feasible, and of definife ihtereit to iehooli, 

ADDITIONAL COMMESTg; 

The basic significance of deyelgping and sharing 
the solo idea ii that it has added new dimenaioni to the 
way iducatori san thin^ abd^it learning arid technology, ^ 
The project has articulated deep^idili that, ilthough 
sensid by niany teacheri? were in need of the weil^developed 
expreiiign niade pQiiible by a concentrited pro^rani* The 
very favorable asiissniint of Eh§ solo idea expressed by 
project corfeipondenti reflists ail equal interest in 
imaginative ideas , products tha^l pke these ideal corr 
Sfete, and continued leadership in their use* 
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'date AWAsDED; Jusif i, 15"' 



PPOJECT TITLE; HiVENTGRY Of mm' ACTtV: T li::^' AN^ 



PRIAECT mn'W: Achr, Ha-bkn, 

i 

PRDJECI ADDRESS: (:o^■^^l 'kionsy I:ohirt:;^'=r' ^ 
'"niv^rjiiv nf :ii:,uOijri-'nK.i 
Pol liij''^': Mini 

72 ecUee: and irH^n^; :cr rui 1 :::jU.':n -vU-^ayM 

torio:. wory coni'i-jijt'^'! for Uli--'' ^ii-: V^V^-Vr'i::: .ir- 
now out of iviia, A ;,ec%i?! vclurie cc'r/iininr irt^Tfrr- 

■ir. hipt^r diprrr. wi!) ;U ■ :v: :-:!■! :c.;M^'::. 

AUDIEflCL; 

, The prin;ary a.-.;i=:nc-;! f:ci...ijt.^'>f tlo^'^ wh; will 
^upplyinf; the data. rirf.'Ctor>^ coIj^^^ and univor;;;^/ 
mpyter contei';:, c'jir::^^!! -^f :N?:viru;:crrj "'f c:'LriUPr 



jci-^ncej 'heir d-Mnj and :^'V-r adr: 
of^t^p nodrlv i.dlC crllnf(; and univ.Tjl^v jvutcii';; i:k: 

puhiiihor;., Coinrut^f vondii., ;i-ftwar^' v^:nd?r:M cc^iitfir 
soekti^y, its. 

nifinvATini:: 

The proviQU^ Invrn^cri^.^ le '".nlv ti) thn pLibli^atiori 
3f the iiUiJiMfigD and th^ in^^rpr-v^itiOL w^i. lof: tfi the 

and intsrpmaMv^- rf^rcrr :iO ;h^: hi^'::4:rh\. 2^\i: b-^ 
abcofhad niorn quickly - 

EVALUATION; ^ 

The critical elon^nt in ;^ch 4 pr^;inct h thn'data 
cDllnction inDtru:r^nt, ^mmr of miivnc^ 

by pf:rjsnj kngwkdgf?at;k cf hii:n??r ^iugatior. 



■ cunjHitt^ prorrafHi; required to ffOduct' thr jumrin::. 
The ktTcr two ar^- aj.ur^d hy fhc rxpcrience of Tfo 

.prcj(^ct director wi^h throo rudie. and th^ 

firbt two^wGre 3ent :ov review ri^pfeiientdtlvp.' of 
^ppro>;iMteIy thirty ^!.gcidiinr. ^r. ^rrnf^i;. The 
interpretative report will Al^t' Lc, in Lioiv^ i^nni^^, nf 
^v-iludtivr rMw^^ 

An indpp(^ncei^ follo^u; Jfiidv ma affcr tnt 
IWhIi] inventory with nc :^ir!i;!'iCti:itMji^cr^p>';ncio;/ cr 
dibeovnrioii. Con.nqu^'ntlyj nc fo'lk:w=iip i;^ plannOfi for 
Thij project, 

mmm: ■ = 

TWQ publicdtion^ will k prepared bv thi' proj^::ct. 
One win bn dirilar to the 10tS-(w^aiid l^n!-^' h'Ok;, 
which piibfliiihod by tho :lational £ei*ince Founda^ 
tiQn and the ath^r will b& di! int^-rprutative report ■ 
prupdred Ijv ■ en or individual who heivo tq^vcIM 
mt dspeet'of ::Dfi:putinp in.hirtGf ducitinr, Jlani 
for public^tign md diaLieninrition will be rade a.i tin 
publicdtion^ approdch cCi:ipl>;t:on. 

PRDHbEMS: 

Th*i tern, ^i^d inatruct'on:: wfro r'eviov^od, rMvii^ed 
and subinitttd lo :;sr for DbB cltiofance in Januarv Id^'h 
Thsro wa;j diiiapr-ofit^nt tc whcthv?!* ihi. nr^jrct a 
r(^!iBdrch f^ffort mdiu DI-H^ purview l/(i't ^Iw 
and inutiuatioiiL w&ru ■i%ubii;iti*;% a n^newal I'equnut 
of tho UV-}-K n.ArnMnx. Aft*ir a ^orit. of :i!0^ftinp>; 
and corrc!.pcndoncp, the 0;-;B reloctcd the requp::t, 
uiibnitt^:'.!, in j!ini;i3r/ 1^/" re;^ultinr in a orc=ynar 
delay. Current plan:; aro to dGlete the iton;:. which 
would r^iiiire thf: nnji ^'fort in rrrcrtinH and ve^ no: 
of the f:rsatogt intc^r^^t fo ;h?/™i,u[njfra of the r.:::iul-j, 
If approvi^l can La obtained with;.!ut unduo duiay, data 
vni: be connoted for th^j Wh-V aradedt year. 
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mml Beisnci, 
i mi Mthmtks 



■Sim lUl 

mm mmi immtd a. s^hs 

mmidss: mo m,,. mm a mii 



m pmii of m prejKE hu i^n to tfmiop, triiJ. 
m mtkm u duignii tfl sve/ss tfig p„y™ 5f J» 
teJ£i*flb. ffw mrieuiia pjfitijs aaiits flf aJj ipedji 

i 

. m milmlm is IntsnM piimik lot M^h um m- 
i»m yh6 m Imum in fJJ mm i mmr In m 

MtmiYsseiii seiinaMi j„ uthmtlm, or 1)} obuMm 

*" i^mmm high sm a^mtn a^t m amim 

f ^ f"^" im I mm mmn. m mile,- 

: mt, 5/ it mm mit tmung mmu. ?Mk, e^Hm- 
im m ht mpM ts mid sm, tihrki ti^mtm ' 



1 



immm: 



fi»mt immstlvt ssmtal th» mitimm is in tke' 
of in mmm intmmiMi,j mnlmlm i^aisUm^ 
ot bigmiml scimm, saeisl jdins ini mthmtis, :h, 
Mmiiial m^imm is inu,mtsl'bi) mi mdsl ■ 



u' 





fhi sdiflcf mtmm mm I mimif of kiJti 
mil idgna mmu. in^Hltdpllm qntiibm&ii 

iflf . mah is aids pegiiUt hi- eht yf# iptd^ hut . 
imMmin iflftffflfflytisfl, It mHim hwdi-si isp^im 
m it uml^ mt ifiimt it Mqh i^J Im^, %t 

iKfnei^ Immd Mik ikilii if, utmif mi k idn 
elm, In imUoHf ku imkm dafisf idmt icUfiUm 
in iiml^ m ki mh imMsta, ladii idmk 
mmi mU^B pmmm lo^ if nk^liiiilmm 

ffluf iug^ If! Viatic ceiustiisf iM 
^omn mmm. fht lodii kima mui» mkm m 
of ikini hi mpiiiUng im vstl^-tdmim 

Cmpkti mliiM of aJj p^j^ mmHi m ki^\um 
9itmiv9 diuM imibiQk im ip^iiMts^ WsM^u 
ind II me^i ^ii^ I ^1^^ ^^^^ ^1^^^-; 



< 



^j^et Mtuiili Mi bHn imlop^ ^ 1^1 date, fhs 
fmt$bl9 )tMti of ik^ miw, fhish m mUMs ffoi the 
HtiOMl Ififila FQU^tim pfsfi^ thB pfindpJi Mi fpf 

/ 

It ii knm tkt i liig^ piimU^^ of SJeisdieii Efiil 
r'x,^/ iliHBy wne ea to cailfffM imiysrsiUgi i^d ¥irf .tad 

mUl 3m IWi M Mi pfogrftlf i^iii be mtdtoiM 3i 
tollmhiip m^mu kcm miMlt. 



h 



A./ 

{/sil I ^iiplfltion in ^hM I/id Mci/ie 

i/iiit Hi rhfl CimUto^ Sj/Jt™ in /ifaifl* aijd Midm 

Baiv V ' Qemtics asA lipreddctiQ/i in ^^i^^ a^ 



km^imi ^\ii§i m milihle. Om stt q! hif^ii'e is 



HktbmtiQs uMili milibk if* tssts imtimtDi's 



iuBiif 



U^t n Pfepigtile/} of tmf vgeteri ind Unm 

FT&ltamifiig 
unit III mdntics 

Unit n B^Hq ho^i^f fripmmti^ and SMisticB 
Unit V IntMmMm W U^ktitMi ths Eimiil 
fhsBia and Qtmtim 

unit n 

Mt Yii ii^mtiM Hmim 



' /) ' ■ 

Sgciil Mmo^ ^tsrim mihhl$ m mts a/id instruc- 
ter 'i M/iyiis kit I 



Mt I 

Mt n 
urit m 
Mt IV 
Mt y ' 
Mt VI 
Mi VII 



Inquii^ inw HMth-Mimi Fmblm 
mm, Mtm miwmnt* 
kdiion-Mkim and Hsilth in mim mim 
^h&t Inil^^ss R\mn MM^iof? 

pQPuhtiQn Qmt^_ mi Qmtic l^ntfri^ J 
MM in ^ Gmmitr' tt^uliA^^^ 
ApplioAtiQm** 



* This Mt ImMu fsur i^ks of mdin^s 

UrUMMon - in MditiQti W mil BtudBnt Tsst^ 

** fhsii is m BMmt Text for this Mt^ 
StiidmU dsvijB mmQh ptojiCtM Mug Mthaif tiught in 
mtii§r Units, 

Imides sMi M sent te? 
BimeiiQsl QurHMm Pfsjiet 

7100 Eiiimm Mve 



FWMMHB' 



I 



\ fk min problm mmM aith uUliuUQn Qf 
m4M Cuirimlm k?e hmn t§lited to itudijit l/id t«^W 
Igji^Qn* rhaif hm been sqM (1) iehctit^ fffldinei 
vith gnis^lml miing ikills kni ideguifef m^^misn qI 
Um-mr algg^i &ni (2} irnkping i isu of N^to 
vh te comitt§i to iQMsvii^ tk intstiiMiplinir^ pJi of 
the Qmicuim. 

fM ieuiM imtiuct&i's mmi.k kve ii/iiiized 
immt pfe=s?rvigg ind in-sefviei tsieh§t ^Unlni regulj^fd. 
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DATE- AWARDED: M;iy/l^/r \ pmTION; ntmth^; 

'PROJECT II ILK; Cil?i[)l!lT: Cunhurr l:iiri h;r fli^ Lta-niiuUi^^^^^ 
(If Ciinpiitt'r-li.iiif'J Ciirriniliiiii 



PROJECT i^DORES^i CONDUIT, IQO LCM 

' Tht: Unlvrfslfy nf Inwl 

fmm- f ^ » 

Tht^ pifpoHt^ uflhii^ prnjod tn J^HiiMi, implOniMnU 
tt'Hl, diimiinHEMEf iiiu! i;y.ilu.!tt; the wurkin^ts in iif^imii^cJ 
ilUijynilnntimj 'mum lot rnfnpiitor-baj^iJd ru! rlruluni m^iti^riah;^ 
for hlghiif diiCiitipn 111 lidi^ti'-i'. tli^' iiuviit i': th^ dl:i>i^[Ti=/ 
IwuAm ??y3N[ti L'i tn l^iH^d tiu' :UiUiH;!nL'i; ml iU LiiiuLiti: tht' 
pNdiiitiun of nirrlciiiiini niatvriab wijirh \\l\\[z\: the liuw 

rufiifiiissiond^ ^itydiCH and ri'paf'H, In th;u naLvf iain ari^. 
lowlly prnducufj for kral uso ami what dii^smiiatlpn doi^^ 

bpttft'i^n individiiah. Ah ;i r^fHult, a potvntiMliy pow-iffiil 
mm fur enhartcini^ .iiid undt^rjitandim' \;\'[mo. iii HipUi- 
riiriEiy ynderutllisd at m cniiiiniiuiS ^i^J^E, 
4 Oufin^: thi! projyc:t perind CONDUIT will fn a 

■^.matfriais, a fdwm of j^tandardn fur dt^iiip and ^valiiaLiiiP 



of [HdtiirialH for wldi^Hproad u: 



and i\ dbrfUiitnr nf cor- 
till:;, iiOvuial (ftHirttiMii to 
date) ft:f;ionjl foinputt'r nucwurkfi hivtj jiUiiL^d t^f^t^thi:: Eo 
prnvido deficiiti: for an u^i^^itivy dinHDminaiinn i^hm. 
Thi MUftiintii indludt* suhMVMCuiiiN for ^iijiiitte, r|ujlity rDii- 
trnlUfifi, padafiinii. publiddn?-, dh;triiml^iR,'ffla[ntinnini^ 
aiid'Fii/Ij^'ln); fnaLi'riabi. M^^^m^-^ '^^^ ^'^ 

and opuratiuiial, mH\v\ )^\mU k rrpnlik-iMo by othef^; 

to distfihiifo iUin-tradUlonal i!iatti|ialK. In adili- 
tim, the rt-cnoniif viability of [\\u mklMU k t^'?5tod 
iit^aiTisi tho bypotho^is that Hiidi an t'ffnff ean kcm s^ib- 
^iraiitiyciv 'ai'lf-Hijjpnrtinii linci- pfiibliiir^i iirc M^Wod and ;] 
rfitir:i! U mM. 



The auclienct? im. lh OTOillT projetn Id ^dfnce 
eofriciiluni di^fisiQn rklkefs at CQlUgos and univefsitlii^ 
4 the United \stati«;* Th? uldBate beneflciariee ar^ yndif= 
gnidyatfj science .Btudents Enrolled at Eht' ualleg^B^ By ff^ 
L:^et pi^igg of t.lii project p intend E^'havs ovef 100 currie- 
riiliirn packaps (eyrrgnLly ^0) avaikfile for diitribution to 
over 1000 cnllugos (currently, over US), Dlsciplinee cmtd 
incluii? BigloiVi ChPffllsiry, Oodgraphy, EcDnomleSi^theMEicSj 
Physicg, Political ^cifincH, PByehology, KanS|p-!^t Jliqee 
and ^ociobgy, Certified materials are hstm toqm on 
^OVijral differing typei of conpiitGr Bystep for uie an laf§B 
MChin^t^liifp unlveriitiei and small pchliiBS at tall.. 
tgllips. The saEgrials cover k|_v cgneepte in csyf§#'that ' 
./m taught at' a hro^d. rkge dfliidii^iitiens -jnd tfiat inryll 
a !arge nuaber ai Ri\ilmi%= SonB n»|terials My uififsll at 
the Sci:pndflry gf graduate TeyeL 

JNHOVATION; i 

^Tho diatinctive aspcei of this pfcjeft le that it ^i^A 
the totfil prohhfii of dliegHinatien froni prod^ttr to user for 
ngn-traditionali 'innovative c-urrlciiluiji^ In doing .thtSi 
DiNDLlT U &3?p^^riiuntin| uith yayg of laking ediaputer-based 
mattirialri defylaped at jnu IqcqIc Eraneferabie to other 
loEiLilos. Tfiis dsporlnient hai technical and psychglogicHl 
difflensigris that require inaovative, yet pragMtie teehnlquei 
fgf tfun^latlflfii docurcentation 'ancj pgdapgieal trariBfef. 
The ad van tap of this, approach Ig that deviloperi inay have 
5one guidancg in 'prod^icing nQn-tfaditipnarispterials for 
widespread diaiieinination, On the ussr aide, materiala My 
he adapted locally without a gryat deal of effort ln'trM§= 
lation and docuDjeritatian. Resulti to date liidlcaig tbst m 
can be 3uccc:^|ful in solving technical problems in trapfer 
and thai; with the preper appfsach, and tiise, pgycholniical 
baffieirs can bcjsurEnunted. ^ 

EVALUATlOff; / 

The fnat^rials of the projeer are evaluated liy Mtiunal 
rgvlyy panels estaUJshed In ijach diseiplinaf)! ift-a; Tn 
addition p m oiitsidH gvaliiator U> surviylng ail Fieipiants 
of Hater i^is to detertnlne if thfJ niaterialp were easy to 
IffipIeECQt and «ortkyhlle for use In undergraduate cQUtsea. 
A sepiifate evaluation ii attespting EO validate the review 
and tosiini isdil by rcmpafing^re release eyaluatipa with 
Gvaiuiitione by ictyal users of ciatyrials-. The feiuks of 
thesi' ijvalijatloflB will hi avsiiabUi in published repofti and 
in the final report. 



All bi iy^ Inlifniii^ Id rivlii ihi revlev-iii^- ' 
pactail fmiiii Thi evmil tfilMikif the pTsje^t 
Mi it ill iilllly. tg ifl^iuppdrtin| by dik^ 
liflly Mllisf IS utilUihid Rildi 

^' ■ -h ■ , ' 

''^^litifkli divilopid yiU Imh^^i iifMk nivi^ 
Ii!it^|;(nFlira), iafofiiEiPtiil A^lilsii, GDMT 
piVijii ly ^ilradl ^ ^ dv^r ISO flvUvid and legtid - 
cufficui^ p9gki|iS ylil be iviilabk in iddilion to 
tigkiEii reports p^^ffdin| guyeilnei for ttmht d 
c^uUf^biiei liteff^ii A cpmifcial fubliihif 
bi uttght lor S^Uti of tlii Art Kepartij diseribini thi 
ililui of cotputing usi iii tin underiraduiEi dlipiplinii^ 
All Dthif lep^^i, fublicitifni ind nevgleEtiri m 
mUibie ftp ihi piojiet d^^^ 

iof^l^ttufil disastir U firi^* 
[sp.fiurtirfir'^ A , 

prol|il vi did i^lcipA^ei iilichbksii sf utirlih ^ 
. for Jlilf Ibutioqi' his dj: ^surridt % thi othif 

Jhi eonvifsion iKiadni ^iutet-biiid mtk- 
^ )ilm uli!iili -into a tramf erabli Tsrs bii fiqylFid a 
imm iffosl than |]E|iCEid. In idditisn^ w|'yi Ui 
tQ aipiriMnt vltil.fii^fsri^ d ph^iibll Hinifir bi-; 
QiyJi iivifil lini-ssiBpuj^i^ aysEi&l ds not tui itandird 
iedia. Jk m autoiitinglfie Efin^JlEl'Qn pfsciii^ as luch 
aa paaalBli and diveloping niw Eranifpr itdii si;' 
tilecwQicadonip upi ciiiiuii, ind fkppy diikSi^ 
to over^sse oyr pfDbliii. A pfoblii'^n lyil^itisii h|l^. - - 
been thi long Itad tims in cufficyliM d^ilj^ni. 
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■fhi Isi^^t&np iQirnf'W prsjtqt ig 'feilopiint of 1 ^ 
jmM im yii?tprq^fis 1 tiding te m aiioeiite i^m for 
, tFiiniiii photb|rliPtif tidliieiifli te (1) work in luseui 

* Sp^cifl-e ^^jgEtim thi prejict indude (l) ixpinding 
thi ipplidjitlBh of phOtOirOTiii^ fkllli in fflii^iUBi md mhim 
jff^ mi [2] dryilgping*»li^lgE|nt|tiDn ter'gtlier inititytiofls. ; 



: TU'ii pESirk ii bii|S| ixfl^gred pfiroifily for the GOimiinity 
eoiligi ituint yhf.hai interest in scientifii and teahnis&l 
arias but wIid hy llssUn, appriciitian for tiistgri? yid aiithstie 
fiildi* Othir pi^rfOr wIlgiB thii prejeet liis feievnoe imhk 
(Ij ffluieiii pirionrfiij :!!) phgtspaliHiitry pirBDnnelj. (3) itati 
dEpirtfflint^ upper W^aion yniversities, and Bthirs concerned 
tfith niiJ'ipplieitiQn^^^f^^^ ttehnsld^, ' 

Thirl is prigintly no eur riedluin in tht United Btitii . 
feeuiing orftSi ipplicition Qpilom mm photogrmiti^ in 
mm and hiitgrie priservition a/id re^taration aGtlvltl|i, 
hrther, tht Interdiieiplitisiy aspieti of cSiHnini the 
icieiitifiif irid techiiieal with the iOcial sdiencei and liiiiiianitles 
. ^r?p sugpits neM rilatisfiiMpi aisOng eufflGUla and tM fae^jlty 
fiiEhini thill r 

f _' . 

Anally, thi e-pncept^sf minifflinni additiensl prglil'ifation 
Qfmrmi thrDUgri ne^ eoinbinatigni of exiitini QQursgs to 
develDp i ne¥ ymim siig|iiti in pasnciieallj rtMiitic appreael); 



i 
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^10 



1 . — 



^plifiistlti^ frOi the photDpslii'ryi ouiiui, i^ehivii^ mi 
fdueltiss cOffitiMties will pr^id'g iuid^c^ md di net ion t^. tiie 

fbr thi fiiture. i • ■ i * 

- • • ' ^ ' 'i. * ' ■ 

ked' iiiliyisi liiVf pirtidpitf d in preliainai^ ¥gfk tp dati 
and lA csatfibutini' to ibi trikini md eviiuitlDfi s'f studeati 
inttrflifli ia tbif iitUnii. Studint iv&lu&tlsn sf tlie mitm 
aod feUQ¥-u| of their poit^rfidmti aoUvities will b| Gonducted^ 

U fi**Blrtttf As Mom thi photegri^tiy, luieii, mi 
mUn^&i^i\Ui of suF prsjict yiU bi dlstrlMid pgrisdigil- 



A ffpgrt of thi igtivltiei layolvtd iti developing lUQh I 
prsjegt vlli be ceipiled to provldi giildelinii for m inititu^ 
tisja^ici My wish te ifflpltiint lueh a pFd|rsi. ' 



1 



1^ ^fsFiiproiicti §a& be gs&^derg^ 



t^ty iiiit h&ve edit lifsiiitign. ^fdHti&itel^j tiie pfsvi^QSi iiidi^ 
: tlis rot ^ sat^pFQ^de tia reaQurEiS ts tQtiM ^ml% pFSbiii. 

' ^ (ij ViaUHty, It seen t§ us it ^11 bt ii^i^lf t^'^usi - 
pbotDi^^litiy {r doGiaeiit pfojicti tbit bits ^ddrdid 
traditirailly ia Mn te mE§m m esd preiueii JB. tiris 'qI ^t^^ 
aggync^i suitability tg pi^jicti dose ^ tbi usuil Bistbodi 'pf ^ 
hind dog^iQtitkai ^ 



Fibiii&iy, 1?TT 



4 ■ ? 



Sped f is euf^isuluB MiiiEtiDni and Ciifrtculwii pioHsgii 
will bt diviloped for diitributien tm the college., 

* . v.. . \ 

AudicNViiui^ ffiatiriils-vhjgh mUi mm mi archives 
CQniifflititi is ustetinding, ^ uii gf phsfegrpsitj^ in their ^ 
lettiiip will be pfoduged, ' 



h Btjef talk to Bceonipligh in this project ii to ineraaei th§ 
awirfniii of the potential uiers of dose rengi photogrsjiiitiy ■ 
thfoii|hout tiie Unitid States reprding thi iBiJiieiise cofitrihutiDfii 
sueh ttqhnieiifls could sake to theif itaffs, Unfortunately ^ thi 
prdblfffl gf what tlm rinp photQir»etry isj vhat it iqtg, and 
hqv it ein hilp^hgE is ngt undiFitQOti by the iijority of thi 
iUiiiiffl^d irehivis pefiennjl, M% proUei df irtlculitiQn; 
betwiea thi enginserlrig sei^fiGi of elQie range photogranietry and 
the iocild iei?neei^r?quifas a Um qf incubitiQn^ Our qu^terly 
Qstfllittir hii b&in qm of our fHaJar pthodd of increa^ini awareness 
of thii teehnolop, MA past year-ve have had threi vorkihops 
difftrint univefsitiii glm to dissiiiinatB thii infomation. 



tfs hivf found froi ouf ^jtperisnts that we nuit 'apply gllr« 
iflvsi- to the pFSbleii of mt sniilyiig and visbilltyv 
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109 B. Uiim $imi . ^ ^ 
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WBMIi ' J \ I ' 

Ihi pspoii §f Ail prG]c££ ii |g divekp ulif^i th|f 
fiU inf lyi Ihi iffieti?ffiei8 of tmu or p^p^tgf I 
Qiomu txa0Lt bj bilef'i fgrio&glizid Sysltf ;^ IsiMliii ^ 
t^i ul:'|| ^eddfi^t tiiiifd 9& thi iui sl^l^^li^lM &0 
ffopli ll|jflliig pfocNf I luskdii i viU^lid i^il^E^iOfiil 
■Quil t^i ii duipk ta help immi ia '^df thrii 
itiietipii ii i Ul pottfM' quiz mluit^^ tmt ^ 
itoimtkMl 4aiiitiDt> ^ 

pmtor triioiog prpgriffi i§ intindgd for u§e with 
coUifi ^irgfiduiti peir pr seiori io isdlvlduftliiid eouriii > 
Ai pi§gra m divelppid ipiclfU&Uy for M prdetsri but 
riielBdii pfififlpili pf iB|tiU£tis& iod diagoolti yieful {di 
tfiikil proccofi i&d tutori Id all eypis of iituadsns. Thi 
iTiifiifii pfopa ii felivafit £0 pfoetoring in a ntiity df 
lubjsct iieter aieaii 

' fhf lucceaa ^ iadlyidui4iifd cpufii Uafis on thi 
Idtqiiej of Ihi Isitfuetsf -a vfriuaa Batirlala and m Ehi . \ 
piffgflB^i sf hii aUff sf prsetsrit Instructsri hava aitifi^ 
ilti riiD^cia that thiy ^an draw 35 ig pripar^g wfittto 
MUflall but Ihi pfipifitiin agd uniiii^i o| a mU d 
tmdiitfaduiia pifaeEdfi fa^i&a a pu\lm jfof mt isalruitgri^ 
ilthdu|b mi fmiou is F5I mtm m giviB acideiie tuiit 
' for itipar?iaad taacKkg in a diadpligii thif 1 ifi lliDit go 
eitta fmarcea for Ihi isalfugtsr to uii i& IfiisiQi 
proctdfi, frIviDua iaiifiali iaiipid tot ^mtm km mkly 
on Ihi f^^l pfsgadufii'ia pifamnliiid's&uraiif and do mt 
^mt pflndphi gf inaEryqtisnal pfgierlptido and ilapoaii, 
h additik, IPSI Igatfuddn llaitid ifllirnal ;g|eurci§ 
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IfflWOT » cmilnyid ■ = 
id dfaiir updsj lev hate iiprked aa pTdgtSti thaiilvUi fhe 
taiic goil af^li pfojicl hia \m to deil^ a ipdil pfqfrai 
Ut pfditsf iraialag ad id caUegt baiic da.U d& the iipai^ 
df Ihi iilafUli m Ihe'pfditdflfig ^iitaace. 

wti^m\ ^ 

if ^lettl lha lto^?6 l^^g ^aaf a aet q! lalif ilia 
mtltiik -iiml fdf ISI Ffditsri'' via Maptd for fiild 
leillsi id UmtiH e?aiuilid&P, Ae iilefiala vera used ae% 
ei^ra'diffeffi&t u^feiaiEieB afduoi Ihi ^iislffi aad a 
€^»§Ued lEsd^ ma cdodueiid il Idvli^ Qtm UM ^ , / 
Uaifiriitf in Aidr Auifaia df Iha dm Bbdvtd Ihii ttmk, 
pfdQidri ie^ei the tofdfiBlidQ ia Ihi iaayi.i« bul Ihi ' 
tfil&ini did fist Ih^a thaif paffdfia&cii ftsce w 
diffeFeiiseB wie foimd ia Ittitudei ^ hehavldr dl trained 
ifid tatraioed pfoGtori, it could sot ht sweated that the 
^fdctdr tfaiaiag vsuld raault ia iipfmred itud^t ptrfdrianee 
df altitt^eai . ' i 

^4 ii^sad mim qf the naail eslllM ^^idf Ipf pl f 
hm^i^]m jie?ilqp^ and fiild liitid, ^ U iiialilytftfii> 
A^^er df^^ vtri iadi in thi net Vifiidfl ia reapdaai 
thi f ioll^ Ihi pff^oui field Celte^ Theai changes 
idduded aiftagii df the behaliofal lapa^ta df the Ifiinlagj 
ridyctidn qf the nuiAer qf beha7ipia (d lake it mi 
iaai|aahle for pfs^tari; incluBida ot fdle pliylhg A pari 
df the traiflini Baterialj a laisteaagei pyltii M^h vlll 
live the prdctora periodic f^dbadk da Ihigif bihiyidr, 
Anilpli §f the data shev thai the ftviied Guldi, when usid 
,aa augpilidp im M^ ibosi ehffigea is thi pmm 
biha¥idf>} U ii ilill id hij detatibiid If theie changes ia 
, thi pfdaldf bihavidr fiaull In diffafancea Ijitveen thi iludiati 
using tfainid and ustfiinid prd^tsra. 

'Wiea edllilltld |hi prqjest will have avillibla a unual 
that iaslfuEigf I CIO use in trainini^ ihtif prqctdri. 
Gyidg to HI hD£|grB li i^lltifi k 1 Ml Umt with raadlniSj 

iddis and laitify quiisii! A1§q ivailibli will bi a 
rgpdrt df thi flaal rtiulii qf Ihii mij. to luidi the 
ifillrUQiqri in the bill uae qf thi pfoet§f ttginial oatirlala. 
Thi tfiiniai iatifiili will lU be aviillble in ihe Fill a! 
ii?? thrdugh the Centir fenPirssnaliiid loslrklidn it - 
OeargetdwnWyiEiitj, Maihin|lQAi D. 0, ' 

flii traifilnl ^tif3,aii wiifi inviilofied is a slnua^i thit 
Via giaifil inQuih |q be mhl £0 ill pfddta{§i aod 
wgfi ts indude Qpniuiibli wfirkbeeki ipeeifls to Individual 
diigipii^iBi' Vi idsa'li&rnid that td bi ipidfk indugh in 



fm itmm ^j^UmUpJ^ mmdm It dlffieult Uj^^homm atudcsti 
I«W ■HdS^M^I that to hmrm msiM^^m^^tu for 

M^Ml'O^^At^aa ter ttTM^it for prs€t@rs 

^to^;«U^U3qpi«, b««lE soag^ti of gosd 

^^^Htti fee bttwl^fiM-» irtth brmty. ^e^imee snd 
s^Himy All addiag to the aeoopt«oc« ad vide ue of 
mt ^ocM Wala^ Hcorlels, ^ tii ha^e h«d 35 different 
iBtttaccor* eao oor aitefiAie In 17' di||e£eat diOEiplliies 
^aa^af ftoa taglloli olaaooa to advened aeth^tics st 



23 iiffotMt iMtitutes acrou the co^try. leye^al 
iaaCtBeiera' Kata coatlmiad uaiiis the aatefiele through \ 
MWai ravlaioee^ 

i n ot hir wm have moovatet^ la f^dlsi alEuetioos 

eOQtrolM atydiea eould he dooe vltK tr einad «d 
pf^t^a^ ^4lgioa§h we ha^ had e gfeat deal of 

ittam iaa^«£Co7a aeroee tta > ^ r 

samtrf iM wiag th4 dlf f er^tat ^ra^eloBe of the trelslag 
Mdinfa, f av naU oofiaot 1^ craisiog only half of flialr 
pfO€lfb» for GOHparta^ atofiaa. They fait that ell their 
^oefiora vouU baf^flt fresftha progtor^ trainliig did not 
«m re unlade ^haa #roPil^ ezperlm€a. Cosseqyeatly, our 
^eoatrollad atodla vera l^Med to a few ooursee, and subaeqysit 
M^^^^tin rc^ita^ere a^t ae jeaefallzabla as we would have 
llkad* ~ • h ' ' ^- 
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pllBiry uslti Mm in el^iDtajy'iO.heolg, vbiqh ^rayiai qppOFtMtlei 
for iludiati 19 l%m thf preeiii ef leMHi prietieiiiprgWaii i^iis ie^ ■ 
iuirlflg reliVifil skilli. tMi£gfit in the ^Q^m li thi DOtipQ thit 
gMldftn leiTn poW^^i Dlviiig ikilli ^ isvolyeiest vith a preUei thlt 
is ?fil te thiii Tfe&^iatiriali ^1 kid on a iilliGf that pfpbleffl-|§lvirl| 
if in iapsrtist ikiU' tab§ Itamed that lych iithi&ltiqi, idenSEi 
loeiil idiise^^d l^^i apti lay b§ kmd vithiB Ih^'oon^gitt of 
stuiiDi iiiflmiitiopi of ilifiiiiifiil p^oblsBi. itudgnt^ilitiitsi letivl^ 
ties revolve MhM "ehillinies" whieh prisiBt prietidil pfeMisi en ^^ish 
thiMfin eiB Qirry eut la-^dpth ifiViitiiitlbni^ Thf^Ufiiti ire tg be aod^ 
eh of the problea^iolifing ityle of leifnini m the iipetui for * 
bfiviai thii type sf le^in| taken up as & gentifiuisf effpft in Mlmhj 
but they will ils5 bi iuffisif^t is n^bef Hi lekol ^MSfri to deiip 
I Gu?fia[il™ for 'ifide| siiiJt^ light in vhiQh rfll pfoblein ilMni pliyi 
a5 iipomnt mli, A variety bf reiDuree iiteriils dipipid ts fieilitati 
uie of tblWQ^M hfto bein develspedi 

■ . i 



lliieBtaf?*IBd iiddle IsHqqI studiats Ife espeeted t^jibtssfit asit 
disotly.. frgipe project ^ ^Q^rking thr0ti|h ft| reil* ppobleffl-iolvini prg- 
. eeii affordi TOi the opportunity tg rilite^ their divilspint sf baiiq 
ikilli to feal4ife i^tuitiens; in pthef vspdsj they biSDii pFdbfci 
Mv^n^ ^sme ytiriil^ fer s^udints bslp^ the leirn thgif jkiUi uid 
pfecfiieii feiehlrf and idiSi^tf^^i^d^sill rt^jxpected Ainefit 
difietly .freiB thi pFQjict. liSQurei'Sitiriali for^sferl .iffid*|^inii= 
tritOrs difiet thiir sttt^tibn to ckiifsOi ltfate|ifi, let^Siy for inte^ 
|fatiD| ysi® intOit^ ichool |rOifaai, led immm^ diffirint kindi of 
initiatiVBS and adiinistrativ? Btfategiii involved in cQndueting verkshopi 
fp? tiaehiFS. ' ■ 1 

^mln.i IpDi-ririie problei iqlvifli ii a m arei Qfle^isl^iri 
leOc^lii It integfatei aspecti of lathi scignogj sodil idm^-, 
^ llngUMi while fQCUsing m. vsFking toward a iDlytiQn to a^.reil 
problai, ii iiphaiiiii Jlu^tnt invslveipnt in plMiniifig, Ggllicting and 
M^pisi ^^^h f^^oilisn iaking. Hid letive w^L fiquifeB the 
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^ Becauil rial preblii mMng li got y titiblli^il diioipliHf -is thi 
lehsdii thi rii&urgei that lavi biia dtvilopii md thi itritegies fOF 
devslspini tbigg iat^|||^g m Hipl^ Mitefidi^y^ blild m ditailid ■ 
Idgi aiid ?epdfti vfltten by tii^bifi lad iiudiati gD|i|id in m USM^ 
ehallifige In their dyiro^. hmm mU liit ikilli mi eonei^i 
that ariie Id |r5UsB<»8alviQ|iatiyitigi, mtlnf uaiqui fiituri ii thi 
^lip Lib^ Central location for to^Ii, uttriili, ini wrkihop ip&gf^^ 
vhish giTii sh^tl the sppsHunity te detlp ind eonitrust laterialB 
. vhish '^gtfibuti ta '^i enh^^e their inviitiptioni ef a islutiDn to a 
fill pfobl®. ' . 

wmkmh ■ > 

The ev^uation of \U effiets pf Uili li itlll in profrlii, U-^ 
iult§ ta dat^i frsiE bpth internal and external studies i support the bMis 
yi\2]^tigni sf the initructional strati^ and MterialSi feiti rial 
prcblfi'iQlviBi abilitlii have indicated thaf Hi^ hai a positive effiet, 
but vgfk r^iini \q bl done on develapnent 'appfopriate mi tiiilHied 
ligtfiiiDti, Jeiulti fr^ itindy^diiid i^hiiViiint tiiti in oon^utiti^ 
ind readifii iMigite thit UiHi cliilli not only do is well,' hut psailbly 
bitter^thaii traditiQiial eliiiei l&^lhi arii of byl^i. Mingivi in^ 
tirviivi by sutUde evaluatopi ifil^ilyiii of oUsireas activity haf 
egnfiried thai the USHl prsgraflijtlqn|ly ifffeti the attitudii lad blhl^^ 
viori of both teaQheri yid itudtftsjn poiitive ways. 

: V; ^ Ourrently , the - poj set ii ^^duct in| ii^n it u^iei to sore 
ibAt OSIP: itudiati, Jehoelil ind r^syrei tiiii, fhe itudlii of [stu- 
desti pd gch^ogli m viiil^c^ductld in foi^ UiiS icliooll, &^Re£y 
diffirint in etructirii Mdiiefting, Theie two itudiei emiii 
thi i^iot of US^p en lehool irofnii ind opefatlone and Iti iffeets^,^^ 
itudent^lGasJng* tte thifd itudy fmm ofl fiftgen \MM ftio^Gt tiMi 
in twelve statei; tteie-vere selteted frei the totil nytber of teasB 
trained ever the latt four yeara* fhe"itiidy Sxarineiihi effecti^^nfif 
of thi;iiiiiiinatian ind iiplisintitisn itritigiii (tial hive us^d t? 
bring IMS to 4j-iiir0Sii in their dirtrietl Or rigioiii and thf faetsri 
' tfiat hiVe flcllltatid Qrfillp^ed their iapllientltioli letivitieii - ; 

t_ , 

Inyditisi, te dl-UBHIl Ouide which iivei the overall yieit..Qf the 
prsjest^phileiQpi^ and istirialij twenty-^iix Teacher Eesgurde Boski 
hiv^ be^ develo|^d by'^hi ttilinitiOr^;0f pe frQj|et.(i\iiir 1977! » 
fitle ^"Ad^rtisin^riiGyGle.Transportatisa; Cliisroafi Dili|i;. .^^ 
.|laiif|di Ifeni|iEint; CbfiiUBgr Rgiiireh; Qiie?ibin| Fiople; Deiip Lib 
Biiip; Diii|niRg far Huffiyi'Trspgrtioni; lating in OchODl; Gettitii There; 
Orewing Flmts; Minufaqtufinif Mail QOMPiinipationi; Mufi Irdls; Orien- 
tation; Pedeitrilp Croiginp; Play Area Deflip and;U3i; Protect i b| Pro^ti 
pirty; igh^l l^ei; iehsd iupplieij jehgsl Uq\ ktt Drink Deiip; 
Triffi^ Flsw; ^ing fm fiilf i^iyi t6 Le^/feadh; ki Neither Predie- 
ti^s, Giftspn-itjii "How To" lookleti for pfisary qhildren m avail* 
ibii, eDVifini topics in celledtlni data^ nteaiurinii liiplifyini ^itij 
piphihg, working with elistriQity, and gaaitruetlng hsfiii fer iiall 
^iiill. ^HOW To "Sards for i^iteraediate students eoviring the laiDe 
topiei ind iOie iJditional topics are |l|g aviilablej A Deiip l4b 
Hanual for ichool periSiinel is ivillablei y are Desip Lab "Hew Ts" 
Card! for students |hich: include phetographs md sketches of thi tQols 

I 21: 




to^ttM t^f^^ Feos4s fer l^mi Am aplSBeotfttl«i 

1;^ ^'^IM* «Mtim df mttrti^ m wnilMs tb£y^ ttot pro- 

Jfet affiet* iWreHmlsmtf T^rileBa.^^J lack^iKd F^Vs for teBoh- 
vbieh f^cn^Se laf €S9&tlatf^ nst eeetfiB^d in the "Hoit^io" a^terials, 
($1) ^7id^att.peB v^eb ctti be itfed la tfifsyj^tiem^ -jwfciags ssd 
" ^ Mfi^nfmil^ble i^oq request.) . 

Tba tip^<te, ^&T&il^^ty of district sid f#dgr^ flmdi fer pur^ 
pe*M ef i^^taentktiea bas ■eripuslj etuft ailed the tralnlBg of aev 
persscrael la the mm of l^S^. fles^ifst ptrssnael, tr&lsed vith pre^ 
▼io^uly SfmiiAble ftmds, s^e €^tiiming tp use as aaay Isqsl resotu'Qeg 
M pesftiblt t@ iDform uid tr^a si^hers ts use ^l^m. 

idlicitsti^s for a publisher bas att id.th little sucseSB to date, 
leeaiifl^ B^at of the U8l^ materials^^e teacher reseuree hsoksj a§ op^ 
posed to Bcterlala for iadiTidual stuistSj puMlshei^- seen to flad it 
seoDGHlcallir imfeasihle to mdert^e. ^e prejeot is ou^enlly invest i- 
istisi alternative dlBtrib^it ion /publication plass that might^prsve < 
feaalble for leag-r^pe dl^rlbutisn should the psjeet sot be suegess- 
fty, is attragtisf a ^blisher* 

-'-J:-* ^ ■ ^„.L^-,- 
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PSDJ^ET NtmHi SE0».l347iUZ myNT'WiD; ISI.IN 
HTEAtUOIDi MUjm .MT!ii'3im 
TITLE; Mi imiillT IN TEST mimTlQN DM 

^ m PMnijiH m immH mm m mis. ' 
iOTiiiiiflitn™ 

niUECT OIHEilSft (i): Gllbirt J. Lspinnd m^ii^llif 

' PiiECTAmy; IM of Etotlon, 
Ufiiffifilty ef ilaii, 

wiffttteii. oiosi ' , 

Aril Esdi (413) Mwns ■ ' 

mm] ; : ^ 

this p^ict, for bfivliy, hinnd ihi Coiprihaniivi Mi\ if\i 
k\tm PfOifii (CfSP) ii an actidn oflintid ixpirlnnU] prsjict 
il^cli j| divilsplnf and tilting intirvintiDn itfitigiii for 
tin p^l of minority itydinti who can qyali^ for 
■ r ind four pr ^olliii ifigifiiirins pm^raiig. 

' Ktft^W fs ont of many an leliif projecti natlpnwidi ii 
/addrtsiing thi ptrmive probiiffi of tht ynyiyally 1^ ripfiiinta^ 
tisi of ainricin minority citiiini pf biick, hiipinici and nativi^ v 
bm\m bieltpynd in thi i^iinci and inginifrinq pfofiiiioni. 
Thi CHIP hisic projaet poil ii to divilpp ind tut in drginizi^ 
tional nodil vhieh ytilizii thi inititytipnil riioyrtii of thi 
lieohdiry iM^ coilifi, and pHviti byilnin to inhancg high 
UifxA Mth and selmce initruetlon, pfovidi Fiality baiid poit* 
iicondify ind cifiircGynsilingi and fostir a copihiniivi 
ii/alyatioii prociis whkh allows pirticipiting high school stydents 
^ to dMiitf^ti (lonpltudinaiiy) thiir siith and pfOblMi iqjying ^ 
' applleation'sMlli and thilr wlllingniii^ didiciti tiii ind 
iffort to a two ytar, iftir ichoal ftoyr/^fegFam. 

mm 

Thi CffiP ii cQneintratlni iti projiet rffart at ili^itith ind 
ft^ifth gradi high sehoQl itydenti in innir city iicondary schooli 
with higfi minority inroilnnt. St presint, tan higl) lehsols Igcated. 
in thi dtti! of Springfiiid, % Hiftford ind Ifidge^irtj Ct., and 
Kiw ?srlt» N,if,» iri pirticipiting in thi projicti In thi firit 
yiar of thi pFOjict, pvir fifty itydinti pMlcipatid in thi pro* 
Jict and on {hi basis of thilr piffoiUKi in the projicti mrt 
than on^half of thi itydints wira aAittad Into t^ yair and foyr 
pF infinifrlng colligi pfopffl^ Aiicond roynd of prsjict i^tl* 
I vltiii Nil bigyn on an iipindid icili/in thi ipring'pf \mm- 
\ in| thi nimbir of participating stydtiti to 100. h inajar pbjicthi • 
l1n thi projict epniion wii thi orgAfzatiDnal divilopint of thi 
projict into I paraliil iffort In ortar'^tD minimtei thi protibl* 
litlg| of chanci oytcoiiiis aiid provida i test bisa for projact aviU ' 
yatiqn throygh coiiipiritiyi inalyilL Thi organiiaticnil davilDp- 
ai fiiylted In thi lirystyfing of lix pfojict fiiti^^rki which 



pair Dili or fflori participating high ichooli Mth a loeal colligi 
of iniiniiflffl and an inslniifini byilniis fin* Thaia tlx mf 
Ml an ingagid in tilting tha iiodii with thi urn orginliiy 
tional and proiramiitie fgmiit and thi laii pfoJict 0^ itm ' ' 

-.1.. , ■v »-'^ - 

Fufidwtil to thidiiign of thi W modil ii thi i^iril 
rtcdgnttion that diiidvaritafid minofity itydantii bfki&i of tlii 
lack of foil Mdili and eplix liioiMic fictOFi)dg not * 
ficilvi thi tfclfiigil aoadsdi^ gyj^nci ind cariir coyniallni 
niciiiiry for widirition^f c^iri it Inginiifinp and Sdinca,' 
k sy^hi a Mjor proJi^t itratigyli thi divilopfflint'of in or^ 
ginilitjomi plan which if^fleantly incraasii ancgyntin and 
intifi^tlori bite "P^tintlal^ itydints and pfofaisiQnais who 
iirvi ai thiir "advocatis". Thii grganiiationil cdnitryit, If . 
pfovin iffictlvi, will iisintially fill the "coynliling and idvili=. 
int' gap that now pficlydai "potintiil" stydints ffoni raciiving ' 
timly incoyfageiRant and difiction at tha Iprtant last stigis 
of tl^tf higli ichool ti!\m, 

' Thi orpiiatlonal plan is baiid on a triuiiiviriti organic 
ational fonnat that foriiliy introdytii ripnlintativii fron ' . 
highar iducatjon and prlvati indyitfy into tha high ichool 
aivifOfiifli, Inhirtnl in thli diilgH appfoach 1i a progriR tiaiii 
concapt for opifitiQniMiing thi "advoea^" role to bi playid by 
tha fipraiintatlyasj'rgiii highir aducatidn ind private indyitry 
wifeyt Iffipoiing on thi high school aiidimic and adiiiinlitrativi 
itfuctyri. Thi objictivi 1i to fonyliti a wk conitfuet whirl- 
by thiii ripniintativii m fpfniilly Join wlk^lph ichooI staff 
pirigni t-o dirict, coynii] ind ivalyata itydants par^icipUingiin 
spagificprpffiiimedai aetivitlai* * ^ 
Thi W iDodi! 1i diiignid to hi tut liiipliiiiintid ovir a ti^ 
yiir piflod, covering the eleventh and twaifth high' ichoo] acidinic 
pri. Thi irodil ii organiiad In foyr saqyintial phiiiii as * 

PHASE mmmi ANOOlSIEflTAflOfl-FULL ^HESTER, 11th Ml 
" ■ This first phasi inclydii fonnal presartatlons to llth 
yiif studints whioh fscyi on tha eiraar opportynitlas i« Enginiif^ 
ing ifid Sclincij thi pririqylsitii of inginiiflng colligi Mil 
and ditiili of thi tlW activitlai and itydent cgnltiD^nt, 

PWji^TEETii m mmmimmMmmi, m m 

' Thi licsnd phiii of thi pfopiii Is cillid the Hith Aptitudi 
Program (fltfjp and ii diil^nad aroynd i projict orlintid curri« ^ 
culyni which illewi participating stydtnts to diifienitfiti thaif 
mth arid equlcatfon ikilli potintiil-. 



'a 



m 



~ phiii of till model consliti of two eaipintii i) fi 
fioAjlirliid fmitiFy Um\^ 'ptt^m 1n prieilEyiui that Is 
diFKtid jointly by i wtf) tiaehir and aHngi- 

Ulifjng DP Mtti golligi prafi^spr. Thi with pF^griiJi is orga-, 
njiid Nith MiiQdyli preiintitipns at the hlg^ ictoi .M 
HHkly viiititloni by ptrtjclpitini itudinti to tiii Ipeilly 
pilrid dliie for tistlng, fiviiw ind ith IgtofitDrlii, The 
col lift profisioft fn tMs capacity, mm is thi Mick 

■ liiBint to Iniyri tfiit tfetu^iRti are mssterlfip' iiath pirfofi- 
mi §hji€tiyii at i colUgi level.' I) to mmiii Buiineis 
iiid Ticfinoleiy eurriculyni wMch ti directid by a pfofiiiiona! 
ifipiiiier tfiat \f\inimi and a)(posii stydinti ta tin p^tlcil 

■ mWlin ofiiiilfjiiriiiq project divilapnti. Thi laotyrii 
■.. ,§irtfs It iDortMy intifvaii are followtd by visitatloni to 

■ ■ iiilniifffifl of byiifiisi flm whife studinti can ixperiinci 

thi. ipitlfU lictyre topic in riil.wQfld diminsions, , 
........ ' .'.ki . ^ - 

WmV - ITUMN! [WLWTlOfI ^ SPMNO lEffiSTp, 12th Uhi 
^ ^1 thPH entefia ivilyition pfogfiii ii biing ytiliiid to 
assist pirtkipitinj stydint pirfonMnci in thi projtct; Ij 
feth Proficliwy I] Riftircti and Pfoblin Solvifig ftpplleitiQn 
Sitilli 3) Hork Effort Diyotid tp Project Actii/itiis. Eacli of 
thiSteritiPii has a fifepinci mm^ riUted to spicific 
pfOffSHi eliinti in thi projicti Theirojict nitvfQrl; teii^ 
mii yp af npfisiiitativii sicofidary, post-ieeofidifyj and 
busififsi who dipict itydinti in tht prajict, alio fynetfon as 
in fyalyatioii pintl 

If thi CP modil provii ta bi viibli, it coyld be utilizid 
In othir idyeitiDnii sittingi for iMno siiiblt increais in thi 
ppei of pilfiabli iningnty stydenti kf in^ineirifiq collip. 

■ potiitlil of/thi projfct hai bien piftiilly defflonstfated by 
thi stydants m hivi bm admitted into enginiiHng colligis ai 
a fiiylt of the progrim.^ Their fitiiitiDn and perforiiici to dite 
(three miitn mi eonipletedl ii cpfflparable to stydints 
ainiitid to inginiirinp colligis triditfonil idmtislon.prQci^ias. 

EVALUATION! 

Thi ElISP was one of ilivin projicts fyndid In IP to addrisi 
thi praMeiiii of linoritiis in Enpierifig. k part of the overill 
pf^pm plin^ thi W niM a third partyj the taricin Instituti 
for Biiiarch, to iviluite the i^fieti^iniis of ill ili^iri pfojactL 
A fyli tichntcal repoft which hai hm recently pybliihed descflbis 
' thi iiivin prOiiGtl in hiltaricil pifipictis/e and givis csiipirisoni 
on ^hi'iffietibtss of the varloyi projict apprQiChes*-=^ In this 
report of ftrit yiif objict activities, the CffiP m ratid ii the 
^ licit iffectivi of thi iieven '^fm^% in devaloping and teilini 
mithodi for incriasi^ th^ccess of iiiinority stydinti to cifiirs 
In Seiinca and Tichiiology, / 

o Oi) if 



Thi baiic' Intirnal plaii for lyalyatini the iffectiviniii of 
the Clip is a cofflpirativi analysii of thi prajict peffonMUce of 
A\i ilK Mrlti In niitln^ astabliihid projiit goali. Thi Chirac^ 
' , tiriitici of the init|tutlMilM|(lR| yp iieti nitwork art lyffi- 
ciintly diffifint to glvi a riaionable test of thi conpn Mod^ 
ologiii epipioyid In thrOffiP iiiodii^ M idditlani thfii othir 
crltiria are biing yiid to ditifijni proj^t iffictiviniii; 
1) On going trackitipfllf pifWnfiaiici of itudenti iWttid to 
in|iniiflng eolligis ii i riiylt of thi CffiP. I) Thi wIlHnpii 
of thi inititytlons paftlelpitlng In the project to financially 
lyppprt m\m% ilninti of tM projict, 3) Thi Wiptlon of 
divilppid nuthtriali and pF progn designs into rlictlvi ichoo] 
propfiiiit ihi high schobis. ' 

A project ifttial wil^bi priparid at tin iDd of thi projiet > 
tilt cpyid lifvi ai a fylii for 'iipiiiintltlng thi^iodil in other 
dioiripiile littlnp. Thlifiiroil (fill .til Qrginliid to fully 
ditafi the fsyr phiils of the £R!i Inclydfng fntfrvinttoii wthedi 
and itratigleii cyrflcylyiD ytijfiid In yarioys iliiiiihti of thi 
mdel and thi itydint iviluitlon prociiL This Mnyil ypgn 
eqlitlon Mill bi fdrwifdid to FISF and It li pfiiymid that 
copies be .lyaliabli far djitribytlan. ^ 

FIOBLEffi; ^ i 

Thi noR-triditlonil hatyfi of thi projictp which focui^ on 
idiHtifylng and ey|lyat1n| pot^tlal stydinti thraygh a dm^ 
, itrativi praciii hai leiiiitlffiis oriatid pfobliiiis of yndiritandlni 
with I pfojiet rtaff gmiri] iy oriintid tOjAi^s the tradltlaiil 
prociiiii of loadiiiic itydint aiiiiM^ Prejict itaff havi ■ 
had a tendpy to Uad and tiach itydinti throygh thi yarloyi 
ilefnints of thi projict rather tto gyjdi itydinti in using thii'' 
own inltiitlyi in Biitlniipirfonincn^^^^ Ihls problii 
ii being ovi™! by Incniiliig the nyiiibir of project stiff 
(iieitlnp whire program striteglil and itydint^taff incayntirs 
an riviewid and dlscyiiid In ditall, ^ 

Coiiynloatton bitwiin Inititutional repriientattyei of thi 
high schoolii ^iiip, and byiifiiiiil li anather problim whieh 
was anticipatid bicaysi of the Inherent dlffirincii In thi philo- 
sophiii and gaali of the participating Institytions. In thli 
initanci, thi goalyf the projict t^vi bun dellneatid in 
ditail with defined reiponilMlitiis for all iftibiriiof thi 
projict niti^rlt tiiBt which hai hilptd mlnlffllil ayirlaf and confljct 
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Thi piifpQies Of this prpject were to identiff curricuiar 
materials rilited to tte uie M the CDPiputir in teachifi| 
triditlDnal sybjicts; to aniit autfiori in bflnglng ttee 
iDitiriili to publisfiabli quality; and fifiill}' to leefe COTerdil 
publicition. The prsject \i based in, part on tfie prefiiise that 
CQiiirciil publisiiers ire unwilling to piiihle pn texts that 
inclyde CQmpyting unless there is strong Evidence that sycfi 
ti)(tl have large market pqtentlil. 

AiJDiEfiCE; " 

The niatlriils and texts are designed for cpllege-levil 
couriiS intattaatici and the phy^iciil and social sciences. 
h few of thi mat'ifiah woyld be appropriate for weil^prepared 
ind w§ll=rativatid secondary school UudenU. 



AERIALS: 

Twenty=fivi {II) prgdycts have been deyeigped in thi fori' 
of traditional textboofc iterialij a few syited for a full 
CDurSfj mgit deiipd to be yied in eonjunctiofi with otbir ttxts 
of the instructor*! chooiifig. Thi^e titlei are grouped ai 
fDiiows: Envifonintai Studies ^ 6; Oiography and Urban Stydigs ■■ 
5;^HithifMtics and Logic ■ 6; Physics = h Psychology ■= 3rV' 
Chenistry = l. Pfoprafii packages (BASIC qi^ MM, depending 
on text) in ixportable form iccompany each text. Inforination 
about avai labia texts may be obtiine'd from David HcKly Co., Inc.; 
Cgllege Departlent, M Third Avenue. New NY 1001?. 



4 The principal probleirwiS Securing a coiifiercial publishiny 
Contract for U cornpyter^related instryctionil texts. Ihirty 
months of ^irioyi discys^ions and negotiation with pyblisliefl 
went into the final igreefnint; eighteen months were involvid 
Qfice an exclusive pybliiher wis Selected, Significint delays 
ensued over the publisher's eoncern aboyt the market for such 
material and their lawyer's determinatian to protfct against 
loss. At the other end, i iqfistantly changing structure and 
atiispheri .at the National Science FQundation iinpided ipproval 
of the prgpoild publishing contract. All these obstacles were 
ovefcoini by i pifsistenct biii^ on bilief in the products and the 
need to ike theiii lyailable on the conerciil market in grder to 
prove their yiability. 



The ^ajor innovation of this projict was to divilop a 
publ lilting igreiment whereby authors could be partly sypported 
by the m during the final stiges of their »icript pre= 
parationt and still be able to receive royalty payments from 
an evefffiiil publisher. . The texts were selected by coiiipetltiye 
evaluation from amofig thole submitted in response to an ^FP. 

EWLljATION; 

In addition ta applying the normal publishing standards 
for iditingi fnakeup, and appearincii the principal ffiiins of ■ 
evalyating the matirials produead by this prOjiCE will be their 
pirfoffnance in the market place. Preliminary sales data on 
texts ilriidy pyblishid iQcally is availabli. 
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To fnake available a sit of cyfriculijiii fiiatefiall witfi Subject 
.matter drawn largely ffsri tlii biologicil ini beliiyioril sciMiV 
that ipeclflcally dit iU uf^ifiyi field! of the iprginq adoleicefit 
and that follow ttiefyidilinai istabliihed as a fiiult of a needs 
4lsaisnient study condycted during 196543. A tfiree year inter- 
diiciplinary prsgriii has ben devejpd and field tested toward 
this grid, th| riateri^li will be pised based upon the field test 
reiylts affd the first fTiitiriah'shfjyId be available conercially to 
school^, lihim Jn Wl ^ 



I 



The wwm is specifically designid for the wgln'g adoli^cint 
(roughly ages 10 to U). It seteto facilitate the traniition of 
Stydenti froiii lower \mM of cogtiitive and affective developfHint to 
hl^hif levels IS they nilture frpfnihildhood to adolescence. ' 



The nodules cDir.prising the prpgrari \im desipod to m^m to 
the developrient of studints rather than to gradi siquinces in schools, 
Ihys the natefiah ^111 be appropfiate at junior high^ schools, fniddle 
iciioois, intemediite schools and Dthir orfjaniza^snal structyris that 
fdyJate 10 to U year olds, 



Chgicg and flej(ibility are importafit characteristics of thg 
progran, DBvelopfnent and learning are Specific to individuals 
SEudifits diffir in learning style, process bias, cognitive and 
dffectivi Hiatufity, pirceptiOfi and notivation, as will is in inany 
other ways, lo accofiodate these divdrslEles, thi Hurian ScieRC^s 
cyrriculun provides a varioty and abundance of learring activitiel 

' related to i topic. Students are free to choose ^m^ the altirnatlveL 
Instructional aotiyitles are designed to lervl as .a stiniulus to liarniiig 
rather than as a prascr^j^tioii for what is to be learned, Some jctivities 
are designed to initiate laarnino arui provide useful experience related 
to CQncepti ynderlyin*] the activity. Thera are also activities thst^ 

^d§v§lop a sh\], identify and H^\m valye^, engage the student in ,. - 



prpblefi^solvlng or diciiiQn-naking proceSiei, Itimulati group intif^ 
actions and prgvide an intigfatlve e)(per1ance. Student! lelict where 
to begin on a problifii and thin pici and tvaluate thiir dsn liirfllng, 
In this ways thi Hiinin Sciencis NgFifn iccffiiQdatiS the yfilp 
characteristics of eich person, aiiuris a high livil of ffiotlvitlan 
and pliCis an ifieriisid responsibility for liirnlnp on the itudint. 

Teachiri and idmi^iit^itofs hivi both choice and f-lixlblllty In 
the-yse of the progFaoi at a given livel beciyii thi ildylii deiignid 
for tllit level hivi no llnMflty. Bacayse of the flexibtHty of the 
packaging of the prsgrp c^pDnents ifid ttatic itryctyre of the 
curriculuiHi teachirs and stydinti can wdify the pfograi to ineat local 
heeds by: 

^ adding actlvitlis that have a Ipcil context or 
leet local liarning oMiCtives ' ' 

' diliting ictt^it1e$ ejthif net ginnafielo thi 
local itudint poputatton or consider InappfQprlate 

V i^lng a mkh In an already identified coufie 
of study I ' _ ' ; 

' using TOdulis in tntlfdUctptlnary teiring 
sityatloni. 



The program mtifiah have been fleld'tested in a wflety of test 
sites across the cayntry. Ftidbict of my variitiei was collicted ' 
fron teacherii idinlnistfitsrSj studifits and parents at thiia ttst sites. 
Data were coliected to deterfiitna itudint achlivuDint as mW ai thiir 
iffictivi riactions to the inatertaU. In addttloni the proiraiii 
' fnaterials havi bain analyzed for reading level * fivlawad at a public 
review confirinci and riviewid at two contint m\m canfirincis* 
The entirg pool of ivalyatiQii diti will be anilyiid and utlllzad in 
the revision of the program inatirlil!, 

mum. 

The miterlall ifi QrganizedMfito flftii.n nipdulei each focyied on 
a Cintral thlfiie or unlfyiog Idea. (A moduli consists Of ill the 
Riaterlalij iqupintj print fittir, aydiQ-vlsuils and tiacharWartali, 
eguipfnent, pHnt Mttarj audlo^vlsyils ind tiach^r niitiflah nicisiary 
for 6 to \ weefei of initryctlDn when stydents ire illowed to warl? with 
the ffiatarials approxiiitely five hcufs a weeL) In the field teit 
versions the itarlals were hoysed in a liiodyle cart whlcti sarvid as 
thi "hub*' of the Huiiian Sciences classrooffl. The activity cardsj froii 
which students iiiade thiir cholciSj wan disphyid In a library rack 



Ml 



V 



% arrangenent on tht top half of the cart. The fflaterials for each 
activity were packed In^'tabeled drawers in the bottom half of the 
jDodufi cart* As each new moduli arrived the old materials were 
limply removed and stored (In the drawer units) and the new ^ 
mateft^i wtre placed on the cart. This materials packaging = 
arfangement proved to be vary effective in solving clissroom manage^ 
ttent pftjblems relitlve to equlpn^nt. y 

The final program materials will contain the fQllowIng: 

15 modules with student activity car^ and 
materials for completing the activities* 



LEVEL I 

Growi/ig 
'Behavior 
Learning 
Motion 

Sense or Noniense? 
Surroundings 



LEVEL II 
Rules 

Where Do I Fit? 
Interrelationshipi 
Peyeption 
Reproduction 



LEVEL in 

Change 
Inifntion 
Feeling Fit 
Knowing 



enXev 



Studentl eval iiation materials relative to each 
moduleJf 

~ ~i- . _ . _ 

Comprihenslve Teacher's Guides for each fflodule. 

Management Resource Materials for individual 
teachers or groups of teachers appropriate to 
the teaching of^W^san Sciences. 



PROBLEMS: ' 

The teacher role in teaching Human Sciehces Is different from 
that In a traditional structured classroom environmetit. The teacher's 
role Is one Of encouraging studentSj participating in activities, 
clarifying problems, assisting in the interpretation of results, and 
questioning and probing to stlmulite the intellectual growth of 
students, Coinnunl eating this role clearly and providing' material s to 
heip teachtrs assimilate this model without the personal contact 
utilized during the field test will pose a challenge during the final 
revision. 

fhe final cost of the coiriTiercial modules will be an important 
consideration for maximizing the Impact of the program* The mark up 
required by cofwerclal distributors will require adjustments during 
the final revision of the materials* ^ 
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Englnea^ing, all branchos 
Social /Seieneai 
Interd|sciplinirv 

AMOUNT AmDEDi JDSJIO 



PROJECT TITLE; SQClDTECHHICAL SYBjEMg DESIGN PEOGRAM 



PROJECT DIRECTO- Gerald fcdler 



PROJECT ADDRESS 



Uniyefiity of Wi§cQniin=.^idisQn . 
Research AdminiiEration^Findnciai 
750 University Ayfenue 
Madison, Wisconsin il/06 
Phone No. 608/262-3022 



PURPOSE; 

l^e Hociotechnical Systenia Design [STSD! Frcqram is 
being developed vithin tlie CQllegc of Engineerinci in 
consultation with socio! science facult'/ niPinb^TS Its 

S J - - 

purpose is to previdQ instriietion in twoferois for non^ 
iij|iginDer§, especially huinanitigs and social ici^fici 
jl^dents. The firit area deaji witH tlchnologieil infor- 
mt^n, Thii iecond area invoivo^ eertiin toois ind. tach- 
niqu^.uied by engineorg which ire believed to be of 
potgiitiil value to such nonengineers in pursuinrj their 
eareerii 

The BTSD Prograni is to'eondst of 12 creditB. Two { 
core GOursei are Systeurs Techniques and Design Concepts. \ 
Ari IntGqfitive Seminar eolirse will accomplish Us purpose 



through project work. 
solQcted to provide 
gical iroa. 



fm feriai fling coiirie il to be 
ckground in some specific technQlQ= 



The STSD PrograT> currently i§ planned to be only a 
fgrfiiiali^ed alternative interest afp-l fgr nonengineefB. 
^Jts purpose is tO niake availabln a coherent let gf eour.ieg 
which cin be takon in to^a^or ag indlviduil courses. 
The total twelve credits nay nerve U a lenior cgnoen= 
"tration, part of a .^asters prograni, or a PhD. id nor ^ 

AUDlEtjCii 

The STSD Prog f am is being developed for those ienior 
and graduate nonengineeEing studehts, especially in the 
hunianities and social sciences, viho desire instructign in 
selected.technological areas and in analyUcal and design 
approaches characteristic of engineering. 

INNOVATION! 

^0 beliovo that certain of the app^roichei utilized by - 
engineers ire .potentially valuable to'stJfeial icience student-^ 



^ for future m in purauing their caregri. Thus] a niajgr 
purpose of the prograni ii to provide baiic iysteins and 
design skills. 

EyALUATM; ■ " ■ 

Five outCDpei of thi STSD progrini will be evaluatidi 
(1) Che STSD prograni package, (2) specifie Odurses, syllabi, 
riidingi, etc., (3) i|udenti vho have coiDpleted the progM* 

(4) need stitiiiiinti on additional STSD faquireftients, and 

(5) itudent gefierated prodycti, The inithodi for eviluatioft' 
involvi objective profile nil lures on studintij i I well 

as a ii^tionil idviiory coRimittoi review for QutconieB luch 
as 1^ '2, and 4 and itudent reviiw for outcomes 2^ 3,- 4 and 
SpecifiGally, the prgfili nieiiurea on students will 
\ , consist of pre ind post data on. problem lolving, parBonility 
'vclassification, kngwlidge, ipplicitian, etc. 

A report at the eempletiqn of thi project will 
contain infarfnation rilative to the f ivel outcoinii and 
eviluition, Individual eourie outlinis, 'exergist;- handouts, 
readings, bifeliogriphies, eKiininitionSj and so on wi^l 
■be available for iiqh course developed il pirt of the SffiD 
program, ^ 

PROSLEMS: ' ■ ^' 

Although not yit inijgr for wisconiinj we inticipati 
that a niajor problem elsewhere py involve thi adininiitri- 
tive procosies whereby engineering cours^. for nQninginiiri 
need to be apprgved, * In addition, flaxibility ii niidid 

■ in pirfiiitting liberil arts students to take such OTrsii 

■ for cridit in their progriiiit Another problem may invelvi " 
the forni in which such eoursii ire brought to the ittintion 
of nyhengineering itudenti, especiiUy in the social 
iciences and huirilnitiii, 

' ADDITIONAL QOmmi 

A letter to over 200 Daans of Engineiring in the .. 
United States ind Cinada offered early tranimittil of ' 

fniteriiU a^ they arg developed rithir than wiiting 
Until the final report Ib ivailabli. Nearly 50^ of the 
deini reiponded requeating such early materiaL The 
need being addreiied by the program saiffls to bi wldispreid. 
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PROJECT NUMBEl $Wl]-mm m AHOONT AyARDED: m,m 
^ DATE Amp: Hiiy 23, 19/5 DlIRATIii^; li mgnth^ = 

PROJECT. TITLE: BAYESIAN STATm iCe Ap. iNTEMgiVE 

oWiTiHti mm 
mm mnm mn^. r. Navi^k 

PROJECT ADDRESS; Iowa Testing Pfopa;!)^ 
356 Llfidqylst Center 
The UtiiyefBity of i'nyj 
Iowa City, loy.j Wl 

PURPOSE: 

The pyrpsie of this prfljuc[ Is to dcvflnp pind di^Eributi] a 
egnveriatlgniil laiiguagi InEeraetive cgmpuEef-sssUtyd data mb 
yals (CADA) 3y.Mteni desigiied to fadlltiite pursuns reLKivdy in- 
expert in sUtietkal aythgds, ^mkm as wgll o'i ftsiiAfch^rSi 
to inalyze data pre expertly thfau^li the u^i of kycsLifi 
Usticai methcd^, Tho prngtiiias are dcsjgru^d io lead thn \Mmt 
and researcher stGp-hy-gtt)p thrQugh a data afifilyjii^ in pch ihv 
sffle way as a cfjjnpijter-agslRted instruct Inn (CM) progfiini \mh 
a sEydenf through an Ifis^ri'^^Unrml stj^utinfe, The,, pFogriini^ arc 
Ehue cDiisldgrtd to havtj bot^ insitruftional ind (^per^tlnriill VliIuC: 

_ AUDIENCE: 

Th^^sysEeifi is Inttindgd for twn judit^acss. On the hand, 
thi CQipytir=As5[si^d Data Analvsis (CATJA) Honitor i§ u?M to 
teach Bayeslan statistical mM.oh to atudentg who have a iiiini- 
Ml Mtheiatleal baekground. On thy othrjr, it pruvldes Educa- 
tional admin j at ra tor g with easily UHcd yK *50phlf;EifJated meLhod^ 
of cdfflMning probahllitlis with utilities in Drder to produco 
coherent and effpqlive dtirinims. Ik CADA Hunitdr 1h current- 
ly being used at hi) unlvefSiltlHfi ^nd Infititytinn^ Intefnatjuiialiy. 

IPDVATION; 

The prliiary innnvatlvc ii'id\}n\ of tin; CADA ^i)"'dm \^ im 
the progratflS are all in i\w ronvfjr^atlonal (yrlttt-n in 
BASIC) and thcfijfore accesriihlt; to s^udijiitH and odutators yhi) 
have no cyHputer experience, CAJJA leadg ;i am throuf;h a Ka- 
tiMkai mlpi% on a stt-p-by=8tep hasU so that k ''do 
thinp correcEly" and thus iL^arri fynly correct pruceduruH. Tho 
CjDA sptm rnhn use nf the two fiA|of itrength:^ gf the m^mt 

eSfflpijMtidnal ipeed and mmf)' ■^''r- .idjunas to the hiifflan 
Ehpught precggB.. 





A further innovatlan of. mk h the integnited dijiiip of tht? 
f»r^lm. Data are passed aijtGiaatlcailyJrotn one irdijly tjf an 
^inalysis to anQther, 'This design facilitates a higii level of 
ffodoi of mmm within s given analyslSi m thnt §i?otIunM of 
an analyda can he rgdony without tht md (q mn froin the he- 
ginrilog, This is scQOfflplishd by a sophistlGated reitart rnu- 
tino that lives th^usef a hiih degree of control oyer tht; anal- 
pk. FurEh™ri, this npm Is highly modularized so that ' 
nev fflethsds of analysis can be easily prggfainjiie^ us|n|; huilding 
bjacke alroady available on ik. Hon (tor. 

EVALUATION i 

Thti CADA Honitor hag hyon evaluated at varte Hthp^-i of 
devoluppiint by D, V. ilndl'gy, Uoivefiity Colkgo London; jvn 
Hnlcnaar, Urilverj^ity of CFOningOn; and Donald Heyer, University 
^ of Pittabiifgh. In addition^ oRorH d thu propam^ provide on- 
gLiing evaluation as to the pfatfticality sf the svstorn, 

MATERIAL^^ , ■ ' 

The project currently lakiiS available Tl prop ram raodulo^i 
covering varioyg types of data™lysis, The pragraRi package 
u avallabltj on paper tapo, mh, diskytte, or magnetit tapo 
1^ tutk, BOO or 1600 BFIi EBCDIC or ASCII tat or HP M 
ACCESS fomatji In addltlgni the CAM Honltor indudcs a CA!)A 
fnanual, li^:Ein^ of pfo^.faiSi and the following tt-ohnieal 
hulletinf^: 

Novick, H. R. High gehod attdniont; An mple of a 
computor-assljitcd Bayesian approach to iata anaiysiSf 
1^ Iiit^-rnadonal Statistical' Revlow , W], kU m-21U ■ 

4 

Nov'ick, H. K, A course in layesian statinlc^. Thi 
Amerkan ^tntl3tlelfln,M^?5, 29. 

i Isaocsi G. L. Intordialoot Erandiitability of the BASIC 
propafiil lanpap, ACTJechnkal lulk t injl l, W]^ 

The oy^toii! Is availnblc in rhe following dlalertg of BASiC: 

ilF 2000 mM DEC II 

m m n m cyhef 

6 DEC 10 ^ ' 7 

The translation to aihcf dialects of BASIC k straightforward 
pfovided thero [n a ioraattcd print f^tattniont, data filr capa- 
bllityi and ohalnlng capgbillEy^ or a lar^e^user work-aroa whore 
tho whole Monitor can be Umdcd at onc(j= All initeriah aro 
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available at nominal cost frdm lova Testing Prsgramg, the Univ- 
ersity of Iqw^^Iova City* Iowa 5224^2, 

PROBLS^ : 

Our ^jor problems relate to ihort word^lengthi sl^ cnfn= 
putation* and llfflited disk capiicity on yercnln m in L^tjni^u ttJFs , 
This prebl^ beeeaiei 'more preaalng aa we undertake fficjre cenipli^ 
dated anslysgg. However faajar performancii/eost incranents in 
the areas fflentloned above are Qccurrlng In new mlnl^campucer 
releaseg. The ptrategy we have adopted .in our SQfEware devc-I- 
epment Is ts anticipate some of these advancee, IndeQd our 
start on thla projeet in 1971 was based on anticipated devel^ 
Dpnents that have now oeeurred. 
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PROJECT HUiE^; SED?5=lMffl MyfjUyMDEO: WfiW 

DATEMMD; JunelJ9?5 ' M^M: 2A \mm 
PROJECT TITLE; ENERGy/ENyiRDNHEm mm M HOLTNOISCIPLI- 



PROJECT' DIRECTOR: David Fifuntel 

PROJECT. SDORESS: Cornill Unlvirsity 

Departfisnt of Entoniplogy 
Section Qf EcQlogy h. l^'Amim 
CofitQCk Hill, HooHi M 
mm, Hew M. 1W§3 



The pyrpose of this project is to dEveigp a cyrriculuiii tat 
provide stydefiti with the training and ixpiriinci neceiyrj/ 
to dial ^ith coiiplex energy/ifivirDfinigntal iflim. Huiti=diEd- 
plifiary appfoachei ire issintii] in dialing effactiyely ifiith 



nlivant inir^/gnvirofiiiiifitil 
]m mmmttM studinti frofn $■ 



Mi The deyelopid cyrricy= 
yeral disciplines to work to- 



^\_.-githir ifi ti!k krm and focus thair learning arid re^arch 
efforts ypon cyrrent pnjbliiig, TM§ will aid stydin^i to diiign 
Ifid devise methods for iffective iptm inafiagiiiiant of mt^l 
gnvironinental probliiiis. 

AyDlENCE: 

Fgstdoctgral, pridgctoril, aiid s^nioi^ students of Kience 
and raUtid disciplines Of aconpiiiics, socjolojy, englneiring and 
yrfean planning beniflt frgiii this cufriculym. Thi curriculyin is 
Idiptabli to ynlvirsitiii and colleges prinaHly witfi yradyati 



ihm uniyersitiis and representing the diicipiine! of biol- 
ogy i phylicsi and engineering^ The resylts will be used to 
reyiii arid modify the Cyrricuiyni. 



ik repofti of the !i]ylti=d1iClplinary student tllk fgrcii 
that have biin published ili SctlfiCi and BioScienci an avail- 



able from thi Project Oirictor, Thi riporti thus fir pyb> 
lilhid are; ; 

Pingntel, D., iTrHyrd, i C. BillDttl, J. Forster, 1. h 
OfeaJ. D. Stoles, and RJ. Hhitun. 1973, FOO^ productlof] I 
the energy criils. Science 18?;443449, 

Piiintel, D.J. Oritschilo, J. ^ryrinel, and J. Kytw, 1975, 
Energy and land constraints in food=prote'in production. 
Science 1M;^4-?61. 



it^l, 0,, E, Terhyni, L Pyson^Hudson. 5. Rochiriay, I 
km, L MtM, D, Dinifiin, D, teifschneider ind M. Shepard. 
19JS. Land degriditign: ifficts k food ind ehirgy risgyrces. 
kiencf l?ln4M5E, ^ 

Piiintel, P., E, Ttrhune, H. Dritilhilo, D,lilahi!], I 
Kinner, P> Uhh I Peterson, fl. Zarehj J, |siti and 0 Habif- 
khiiiii. J9?6, Peitieidei, ifisacts in fosdSiJand cgsiiietic 



Uandif 



^isbcience 



i press I . 



PROBLEHS: ^ T" ' 

The prifiii difficulty his biiii in obtaining a wide ifray 



of discipline! 



, particularly from the social sciences. This 



pfgbleni ii ilgwly teing ovefconie as the cijrricyluni becomes 
bettir knawii. 



The cyrnc^yRi prOv\des the opportynity for itydents ri= 
preiintlng diffennt disciplines to focul tdeir attention on re- 
livant enirgy/enyironiiilnta| probleiM. The stydenti In this way 
gain expfriencg in underitbnding the ^mm] frmQfi of 
plix probleiiS. The roppri prodyced by thp students havi been 

f lilhid in kiencg and Biokjenci and \\m been Heli accipted 
M i^ntific coMity/ / 

EmuATION; , 

Thi project is being evalyated by a teain of sciinti^ts from 
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!EE: 

TN pyrpo^e of tMl prDject h tg furthir, at tfie ynivir= 
ilty of California In Bgrkeley, the devllopefit ind activities Of 
an intirdisciplinary 5rQijp for tiig ^dvancenient of etation. Ik 
Sroyp liiki to attfiCt,fpd tilent (botii ficylty ind ^tudent^) 
front the sCiinCii to punue serious viork in edycition; to develgp 
innovitlyi niote of idycitionil delivery at the yniyeriity ifid 
gytside; tO yndeftlfee rgseirch teliny with instryctiofiai iiietfipds 

rlying cognitive iiciianliM; and to train doctDral stu- 
^nts priparid for future careers in educatiQiial Infiovation. 
The NSF support of the Group is used aliDOit entirely for sypport 
of the work of Sone Df these itydentsj 
) 

AUDIEfiCE: 

The followifig aydiinces be ixpBCtld to binefit 
this project; (1) Graduate students who, after being highly 
trained in a science IS well as in edueitisn, obtain i Special 
Ph.D. degree in idonce/iiiath edycation and m pfepared for 
fytyfe Ciriepfin educational inrgvation, [l] College (and other ) 
sfudents can be expected to benefit directly through iduci= 
tlpnil iRfiovations and materiili introtod thrgygh the efforti 
OiJhi-4royp. (3) Faculty fiiefiibers at Othir educational initity= 
tioni.y^ho niiy profit froni the publiihid edyeational work of the 
firbup and who ffiiy ilsD helped indirectly ifi their own efforti 
to Obtain greatif legitiiiiation for educational work undertikan 
by thp. 



education as a chaManging appHid seiince with fchttifitiil for 
siinificant devilopfint.; by trying to involvi tni un1wi1t| mn 
centrilly in education, driving on soil|OQd fit ttit-iMlfl 
university dipartonts (rathir than relying piljli'tfaditiohal 
schooU of t^ucatianj; and by offiring i ip^cial Ph.O, dagree In 
sciinee and mathuMtlcs education to pripafi itudents for futyre 
work in educitional innovation , [Thui the Oroup stfivii to achieve 
iore of the im outlined in an article by F, Relf In Science ^ 
vol 134, p J3j " ^ " 



The basic questions to be issessed ■afe whetfier the Group Is 
iiiaMhi iigniflcint pfogresr ih achievini its goali and whithar It 
can, in fact^ establish itself as a viable acaWc unit syppsrtid 
by the IJnlvsriitf of [ilifornii on s seeura and piffiianint bssli. 
The Univirlity is presifitly cirffii| out i fofml ivalyation of 
the Groyp to aniwef theia qyeit1on» will as to diteniiini thi 
pFOipieti of future Onivirsity luppoff of the Ofcyp. This aviliia- 
tlon Is being carri|d out by a ipicial codittee eohslstjng of 
iiviril faculty refflberi froni the Berkilay Canipui^and an idyea= 
tiohel i)(pirt ffOfii sytilde thiUntvinlty of California. 

Ifii prajict ii not prifnarily intendid to prodyci iducatfonl) 
materiaii^ but to further the divelopnt of the Oroup'by support^ 
ing th|work of soffli of its stydints. Howiveri in this prociii 
there-will bi produced sole Ph.D, dlssirtitiOns resulting froni " 
the stydents* educitional research or developfint work* sofDi pub- 
lished ^rticlis'in journals, and sonii tiichihg iterlils rasylt- 
ing ffOfn the research efforts of these students, 

PfOSLEMS: . 

There are fihy problen in istabliihing an affactivf 
univirsity groyp for the advancenient of iducatioh, In particu- 
lar, it Is difficult to provide good Intellectual leadership and 
coheslyenesi in an intardlicipllnafy yndartaMng; to attract to 
adycatiqn s^ first-rate talent ^^hich ii, both conitted and 
coinpitent; to persuade universitiis to takiducltlon seHouily, 
insteid of being iltisflid with routine teaching ictivttiis; and 
to obtain stibla financial and institutional support for a niw 
academic ynit in tiniei when ynlvirsltlis an in a no-gfowth 
situation and when budgiti are being out:. 
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Tfaditignally, univirBitli^ engage in various teaching 
functions^ but do not viiw their role in education as that Df 
providing ifinovitivijntellectyal leadership of high excillence, 
The Group seeks to overcome this pricgdefit by considering 
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ElininUry ideneij ii^hip 
liUcif ind isdil i^iincE 
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DURATION! 39idnEhi 



PKyieipTUl EfALlMTlOH OF jgilFIiO jCIIHCI AND 

PISJICt DlBCTQR] Niry Hi Shiiini AifQciiii prpfesigr 

nS^lCT ADSliSSi leiten UnLyifiUf 
School o! IdyciUon 
232 My mti isid ■ 
IsstOii, Niiiiehuiitci 02il! ^ 
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putfoij 

^ purp^le of £hli prsjeeE uis io mluiEi tk Eurrkuluni eiliid . 
Uiiip vhQii Ifldipindint devgUpnient ii8i gUo hm fyndsd by N3F 
ind vhogi purpoii hil hm thi cfiitifln snd ^rial impliniintadgn 
of IftUrdiieipilnfiFy unlEi which ingi|§ lUiiinUfy school ehlldrin 
lli i5n|-rin|i inveiEi|iElgni gf reil, priedeal probUriis Eikin 
ffSi thflf iehoai/eMunity ifwironMnts* 

"OuEinl ik firn yeir of dati colUcUoiii the im^lh icademlc 
ytif, the tviluatlon projict fidfessed broad Uspi^hfliityMS 
divf loping ind iispliiiiinEitl^i 4gachgrs' ippralyls sfhf^ 
tflffiS eiifrUuliffll and Ui i!iiteEliU| thg efffeElveiiess of UiHlS 
tilchif tfiinlh| iBodfli} the ^ittirns .of aetuil IjSNES usagfj ' 
ind Indlrtct iif€&£§ gf USMIS lipUi^nUUgn, 

Dufini the diU eeilfcUon for 19?4.75| [he fviluitign lotmi on 
the isiisimint a! %t\iim effecEi of Ehe progr4-thelr hyle 
sklit drvflopentf their advincefflgnt in p rob lei!) SQlvln| skllli, 
and ehingss In thilr ittlEudii tetfard sciencgj MthimitUi, prBblem 
. salvlnl, liid the styU of ducaion imbedled in thi UIMIH phllD§. 
ophy, A pff*ti5t, posUtiiE cQiltffll pmp dedp |Dvifnid the 
COiipirisoni based on i nitional mpU of 40 U^S das^gi and 
40 mtiQl eUaiesi- Thi letual leafnin| ictlvUies and inuruc- 
tional eonUfit in science and raatheniaUcs for bgih groups mt 
nonltprid ii \ 



dUlficE, and stall Ifvilir eufrlculiSB dtvilgperi, eviiuilqri, ind 
r€iiaf£h|Fa In iciin^i and fnalhenjatici iducatlon, 



iHH^AtlDH; 

Thi ylHi projiet and lis philaiophy rifUet iiny mtm tmphisis 
in Idinss jud nthiiillci idugiUon^^iSfiy riadineii a! the child 
is dfvil§p i^iUrtcg in pfsblKB lalvinn and Interdiidpliniryi 
itydinNinlifid iRViStiiiliani ef mlj mplu prgblinis in which 
i\m tiaehef, igling snly is i casrdlniUf and collflbriUr, mult 
adept a niw, mti Mimt. Hylt b! tiaehini* Miisyriniint sf thi 
iQili g_f Ulili in thi irni d ^tMm idving and attltidis, 1[ ^ 
nst biiig Ikillaf n^yirid niif inilfysgiili appfopfiate |q thi 
i|is g( ths ehlldrin and th€ Ui^S imphaiii an real, practleili 
eoisplix pfabliiai. 

intgniive dforts dirictid toward devglgping instrunienu to 
neaiyre problii ielvin§» and tm uM^m feiultedi the Picnic 
Freblfip and thg Hay|rQtind Frgblei as paralUl fomi q( i tut to 
mm intill grgyp effarts to solvi siffluliEid, llfg-like probliRis 
of intEFiit to childrgni l inultlpli.pehdlcg| papgrand'-pineil T§st 
ef Ffobiem Solvini iklUi (TOP Si) to mmm coiiiponent ski lis 
with cenEejftuil itiraij and PROFILIS, and intirviiw/obiefvitisn 
technip to aisfii prsblM S6lvin| proteiiii in childrini In 
sdditisnp an attityde iciU m developed'and pilot tfitd to 
mmn ehildren's ittitudei tawlfd ieienee, jnathiliiitici, ind 
pfabki?) iglvini, and an obsirvitiflnal Eechnlqyi m deviUpid to 
assess the nitule and freqyency of prsblefn solvini activitlei, 
studint^eintefgd behaviorij and teichif^Eefitered activities In 
USHEi and EontrQl cUiseii Thgii Instwiiti may be appfopfUtg 
Inuct or with illiht niadifigitioni for ihf ^vlluatlon 3f Qtbr 
probUi SDlvlng cuFfUulii 



EVALyATIONi \ 

Thil prgject ll itself an evaUitio^ projectf but it too sou|ht' 
idvic^ yn deilgn, initrufnentltionj oata analydgp and riport 
writing fron) the tneinbefi of its advisory boaH gnd froni athtr 
ixperti in problent solving, idence and .[natheniatics edycitlQni 
and proirini evalyition, 



mmm 

Tb eviluitlsni were diiignid ta prevlde infomitlfln ind mU 
riEBBmindatlans rigardlng UiffiS to NSF iiid to the devdopefi of 
U^i, Aisisiifnts of the if£ict§ d (IMS on itudents were 
iddraiiid to other Interest irOyps as welli cuffint and pre^ 
spidive \1M$ teacher uiersj adtfiinistritura at the byildini, 



MilALil 

Two ffia^r repofU an the reiylti of the [JSMiS evaluation ire 
Ivaillble frsni th.t EIIO Clearinghouse for Edycatlonal Te^Ui 
Heaiyreniinti and Evaluation at thi Edycitlpnal Teitliii igfvicEi 
Prineetgni New Jgney 08540* Thgii ire eliliiledi (§) "An EvaN 
liatfpn oE Unified SciencQ and Mithiniitiei'fQr Eleniintary ithoah 
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liuBtw^.l^ WUlk ieheol ¥eir,'' 24? pp. g August, 19751 and 

RMlyWRM SoLyinii The UMS IvaLuatien^" 376 ppi , 

SecMpi^^ SyriBsrics cheit reports hsve peen prepared. 

A dod^ifiii be '^•iyring Ffoblen Solving SklUs end Processes 
in licMiitary S hool Childrenr'* June. 1976 Is else eysllsbls 
tr€B I^C It Etip In eddltlDn» srtlctes on thm results s£ the 
V^SS% •valuaelBn and on the new Initryments and nethddologles 
devcld§A4 £0 vvAiu#£e UpSi ere be.lng prepared fgr iubmisslon 
t9 pfdfege^nsl JsurtiAli in science end naeheraacies education, 
rcperti fiid articles are suchored by the Freject Dlrectsr* 



iMureb on cs^lek prol^lcn solving has been hampered by the 
•nofsiouSi raerphdus state of the literature on this ill^deflned 
contt^ruet and h^ the inadequacy of measurlTig\^iii it rumen ts and 
oba«r¥afilohal asaesamant techniques to study problem solving 
behaviors* The USiffiS Evaluation Project had to direct major 
affofts tovard netr instrument drvelo^int in problem iolving 
in order to address its primary missloni the evaluation of 
99fi3* FarthffBore^ sose teachers, principal Sp e^munltles, 
and districts in the sample vere reluctant to submit ts the 
denands of the testing and observation programs which a com- 
prahaniive evaluation Imposed. How the US^S evalustlon 
riSolved these probieBS or managed these difficulties are 
described in the evaluation reportSp and the accounts nsay be 
of. Interest for the large-scale evaluation of ocher curricula^ 
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Ft6JE(^ mil; ' Mm 
Mil iiiiiDni Mi Ui \m 



IWBCr TiBli BffiOgjTO ^ TIIAI OF ^ IHTEOlAiP MlQlADUATl 

BMeiM mm 

^^^^^ ' - • I 

tllMl - tsNf I C. Ipeed 

PIDJICT ^iili; Inlepud kimi Frsgrii 
Diarbcm Obierviiery 
NDflhviiteni Unlveriic^ 
Inumt llUndii iD2Dl 

!ht pttfpdge the pfsjiet U thi ii^liSinUUpii and ivaluitigfi 
of i ipiciil h'fUXi di|Tii^prQdu;ing pfsgfis q! ulurtl lEiencii and 
Bilhaitlci i\iit bridih, and inlipaclsn. M 

p|§trii fill till iiiircloni chat the kngvlid|i and ietlvilion In 
tcienGi m UH be luppUed tQ ashUvlng studinji lhrdu|h an Inti- 
iralid aid acctUrated appfgacii, h^m eviluitlon vlU Indicste 
Ihi flfluea of auch a prQgfaii thi problefsg In lidguiloD, ind thi 
filiihiUl^ of ill fg^tptafigf sn a national acalii 



frodueti pf this stiidy vlU bs mi by inititulUna higher 
fducatipNi ^hUflj thQii Involved in Cane r^pripi ratify sdince educa- 
tion. An equillif is^ortint ludUn^e la the popl of unlvgfiilpbQSindf 
iclenge-iiQtlvated atudenti my vUh U tike thi If iduc^itlQn In Ihi 
Inte|rated Iclence Fra|raD at HofthwiitiFn pr iqulvalint pfpgras vhUh 

esirie at other inatitutlsng lo the htm, 

ISP ii i niwly mmi mnMm that inEg|rtiis thg natural tdmn 
and iithtiatUs pvef a h^ut interval and liadg to i EiA. in kiensii 

philpspphl^ii frisivsfk U that thett is a itrong spiBon biai liong 
icience dlNlpUnei and that the mtdu d intellect, analyaUj and 
■innpvition and the orianliatlon of knowlidp are lore iffestlvelj 
aoooipiiihed by ^haaiiini the com baie rather than Qonventioiii 
and liehniguea unique lo each discipline. 

Thi iflidergraduati yiiri m the tin for itudintii eipeglaily thoie 
fifUd intilUdtually^ to Uarn diiply about thi full reali of loiinci. 
the ipprdpriate tiii to ipeeiilUi for lyeh itudenii ig in gridmti 
achool. Aa a eoroUiry, m riprd acide^^ biyond the LA. ii 
fiiintial for the praotidn| aelentiat, whither ffoi i|F or a ^onvintional 
diadpUnei ta, W ii deilgned to provide an outstsndlnl plalfop for 
griduile or profeiaional itudUa. He intUlpat^ that IIP graduates will 



will pufiyr flth esBlldingi ud liiiriai an ifiay of ghiUiniifig _ « = 
lelliillfU pffibleia tnit knsvlid|l lad oyllook bipd the* 
idope If the ^ical ifadl^Ml fiaair^ir^ liiidii Jraad toplcil 
€ovefa|ai IIP iludenla vtlLhiva in iiprapn a rigofout appfoaeh; ' 
iofedvir,'' thif tflll Un lien Kpoaed lo conetptiul pfdbl»i i| 
«U la to eKpe?iiiQkl,4h|eralionalj'U^ coi^ylallonai iechnl^iiia. 

■ i 

Vi afi GOfivtosid that Integrated unjerg^daali iglefi^i Idugaiioi 
la ofji wij lo dfBV the nition'a belt iludenl tilinl igy the idengeii 
Ae antiElpfltid lUGceai^Qf IIF thua ray Induei oihef gajg? ualyefaitiii 
to sdspl IB iBtiptted ipp^ash in years to mt, fhi pstialUl 
pitfall ii not In csngept but In the entrenehienl of unlvirilty 
icUntigta in tfadltlaiial departientallas^. .\ 



\ The !if eufricyliffl begin! with i foyf quarter m lequeiice of 
nath^tiof thfoy^ partial diffefenlCii quAtioni} elaaiiqal phyaiiii 
jind chsiatty (genefaii of|anig, and fl|leal). The core la fpUdvii 
by four conGurfenl dif ivalivi aiqUneip Ufa aciencea (Udchiiiilfyi 
iisfd^ and oagfo^bipUgiGal lyatsia), ihyalai aelea^i (eirlhi idar ■■ 
and ilelUf iy!tera)| hi^ir latheaali^a (r»l anaiyii!, probability, 
goif lis vafiabUi)i and iodem phyiiei^ Ufii fUiiblltly, in educatloQil 
pathi and iajori will be avallibia ig W itudinti, ispecially If all of 
part of i fonrth year ii apeni al NDrihseaiern, Optlona are ai follwii 
1) i,A. in Icienci, Ihi ISP. degree, 1) thfii yii! Henori degree by^ 
Irifiifef ffoi IIP to Bonofi pfogfli in gifllin lelence deparaente 
aflir lOflipiitiQii of the eofe iiqyinEi, 3) ^ual Mjor in four yiarai 
Ihe IIP Dijpf and a traditional i^iendi departnent aajof, -4) dual 
niajgf In four yiara; the ISF digfdi and an ad hoo or inlirdlieipUniry 
icieiiEi lajori and I) tvd deireta in foyr yearai the liF dlfrel 
|o|ethef with a HaiCfr'i diifee, 

IVALUAOTi 

w Project la being ivaluitid by continuing iiieiiient of pro|rai 
goalij cuffiduiue diiipi atudiiLi peffoiiancet faculty interailioni 
acciptabiUty and trflnaferability of.ihi ISP prtnelple Eo unlVifiUiia, 
and acpeptibility of IIF graduilii lo |riduati end ptofiiilonal ichoola, 
Ai ivaluatidfl aludy ii being conducted by ficylty and staff of the 
Eyaliiatlen Riioarch Pregraji! of the DipsftnieRl Of PlyehQlQ|y, North* 
veatem l]ni?eriity Ordypi participating in the aiiiienint are- 
lif facuityj ISP it^intii other icienie studenti at Horthweitefn, 
and depafMUl adiiislons offi^ifi it other achoola. Infofi&itiQn 
ii gained by quiitisiiire sufviyii 

mmmi ^ 

Hajsr oulpul wlU fee ditatlid eufrleuliffl iylUbl ivaiUbU in 
™ir. Wit the ISP prdifiin. A espy Will bi sadi ivailabli to 
intireittd partUa on riqUfit by the Itogm Dlrietof at liorthWiitffSi 
Newalettera m isiued i^i-snnyaUyi Technicll papiri on evaluallBn 
itudies wifl be pubUihed in ippfspr tale ]ouniili, 



Noni 



'tab 19?? 
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piQjicrmLi: km mm activitv; a igoi for m i^wm 

mm DIRECTCR: Jolffl A. itefn. Pji.D. 

FIOJICT ADDRi^; Iftehinftqn lMlvtfiit)r Bihivior RilfirEh Ub 
^UiO htm Street, St. Lsuis, «) 61104 



The pufpoie of this prpj^et li to sxplori ihi ipplicibility 
.§f c^sfs to riading instruEti^, miin Mil dtvelopnt 
ud riidinirHNliitiDn. ^leifkillyi wl ire qoneernd wth thi 
till §f eapyti^biifd on-line eviluatisn pf efe soviiinu p] atf 
sthir aipiQti of visml siafch to Kdifj'ispects of c^uIsf 
iriled displlys utlU^id in finding initructlon. Duf km ii on 
Ml prdblWM ii thf utilizition of lyi iovinient infoma- 
tiqn ts ^1 iRfiftn^ii iW eognltivi infonatiofl itfitf|iii 
uid by riidifs it different UVilJ of ?eidin| skill dfVilopiiit 
mi f Siding for differint purpeses, , 

AUDWi; 

This risiifch i? relevint to the eyslvini m of eoiputefi 
11 inHfuetipnil devicei» u M si the diVilopiint p! mfi ikill 
ksid reicdiition procidures in the fitld of reidifiiHnitmtisn. 

i 

IfOTATION: 

An Mij^is of two of the ipplieitioni of pur proEedures Ep 
fSidini aay be the belt m to deicflbi innoviiionSi Thire arej 
Pthervise} reasonibly cpupetent reiders who depend oori gn held 
thin fyf KVilfnts to plice fiiding iiteflll into foveil vision. 
This ii in iniffieiintj ilow, and fitipni mithbd-pf mding. 
, Host fiidirs utilinn| this pTOctduri ire not fislly iwirs of this 
' "hibit'*. teiediition involves i) the sensing of held iovaianti 
iisocilted with fiidini (fitum froi end of line lo be|innin| of 
m line); b) nofige of sEoriei in i ?onputef which m be p?o- 
gfniied to be presented with fe« (Mrrovf) or iiny ^hiraet«fs pir 
line; c) staftini with a nirfow line width we senie held isveBenti, 
if liifir inddffiee ii below a defined level the neitt pige of csi- 
putir diipliyed text uiili^ei lori eharaeter i per line; dj ifiinin| 
is eontinuid until reidir m hindli noiiil line width dlipliyi 
with ilnipl hiid iBVefflents. We have found to^ate thit thli pr^- 
efdyfi is effietiVB in teiehing mim to reduce head Bioveients 
and thit the inhibit ian of head raoveBients lenafilize froni the cqi* 
putff diipliysd ini to printid text. We in ciirrintly foUowini 



I mibsf iioMits Nto hive bien tfiiaij U rMsdi M Hveniiif 
to see if the f^tiA ptf silts f§f i BsAef of le&ihi iftff taU-^ 
ing (wilhout iddilbml tf iking tfllli) ^ 

, A moil Mj^seim. tell with 
. teller dufi&i mii^ is iaMl fm m wmmh k iM- 
tmlve psiitt ifili frith thf ihuges ia llflieilei In rAdini fol 
detilled ¥1. imil Infofntla uiilliid ^ ^^eopiint" an! leif^' 
eoiptfiit'' c&llige Iml fiiliFii foarii nt^Ui tiai the 
Oift ii itfiti^ ditcfii^lei the tm lmU @f feidiQ| skiil. 
^Iffiit nid^i In iUfling ha^sml td dftUlid Utfmtlon ^ 
lbstriGtioA,d9« m ihsge in the liif s! the ^'tttoMtisul 
prfiaifiNitf i ilAi (hi ilpl#@M} li^iifl U tti MMit ef 
iiie q^t 09 ladi chtnk, Leii {a^teni Nidirii en Iki'^thif 
hudj /shdw ns chinge in thf tM ipi §n eyh shynk byt fedyee 
Ihi iiii of the inflstiiiil tiks k^iAll diaglBf Id 
reidiQi fbf dettil. Mts sulk u Iheie will be useM lA dli^ 
Gibing Infmtl^ ibstngibig singegies us«d it diffmi livsis 
of mdifli skiU divelo^ ind idil hopeMIy liid to m i^- ^ 
Itfiietiw! Hthods whieh will wiiiEe thi deyelopMt of ^epte 
reading skini> 

EVALUATION 

ivtlsitlgn dills vilh Ihi'SffictiyaiSi of tbip^fdifff is 

i^i^ng lydi ispeeti of bihiviqT (lyoh li hud i^Mnti teisg ~- 
fisding) and yfillies siandiid statisti^ll techniques. It is too 
sifly to ilt^t to apply ffiif procidsei In othe? thtf Utoftto^ 
sltuitionSi ttusi no field mluitipn is gently being afttii* 
plated. 

KATIRIALI 

No ipieiflE teaching iltefiali m develop^i 
PROILBB 

In riSiifeh sf thirnitffiii instmasntation pblas iff 



Fibfufflfy, Wl 



I I. 



FiMic AidBlitfitlsn 



WIT Mismi I ^,01, 



BlLflBIDT 


i A ^mmt mm mm 







333 RbH, mm^, IM 



ii mm of ^ jp^iet is to povidf ^hmm ^fc 

Q^lql !||lriiQ| Mttiit Ifivsiviag I hlgb tegtaieil ffii ieUatlfle 
^ tteis pHisas fnuind ta adTjig pcaioy-iiBji la 
^ fuck llMisi, ths pwfj iM iliosi ij ge^its^ ^ 

ii pttie li^tPitioa, er Uis mm% la iafiaftflnj or 
itJiiMi Wtl p^f yqp^tot |Bii^ iiiyii eigjjjj 
Hmwi Witt Ui i^estim o? t)^ e^kol pf ticMofir,' a ^tirs. 
ffflll di^D^r |y dimeped ia tte field Qf^publie itolit^i. 
ti^r^ pjfi^ ^3 Is py^ie sMMstmiKi leii nst m 
tti tsdilgil biOemd to lafludi tti sffsati isd IMUtioM ef 
*«tofikif k bii aiciiiQBi, lOli m pirsofl triiasi ia tiebflol. 
Sir Sgss ^art tavi a fm ipislitloa ef tbs eajlixit of public 
aWiitoitt® peeiigia, pelitioi, aad geeaalci in a daecfstlc 
isela^i iWli im of tti nqdiita efpis=fl?U ta»l«dp ii 
piaid lis jDbjtti liiralfli jfociis ii yisiegsmUy iiMld. 

It ii fit ttat saly ft shmw taowlidp ooiild ^ 
plMj tjf ite saglffisf tato af i ftif ootiriig la ^^lie 
Ml^totiQB, or teidag tte juttie sMaiitmisa pijyati m 
m mm tmu k *tictaQloiy^ m mmf ia ptjuits ^vti 
J^liaiag k \m pMic i^atntlda eagiaiiflag. lue ^ 

MMe AidMstfitlKj aad mUt of fcieace la i iplfie ^ 
bfiadi of ffl^pDii Qf 8§ieiieej la ^^l^h ikdeat his Us. 
^ti iidifpduatf ^pif&tioa, 

A ^0,yiif pi^^ of ituif j lAich slMtiniep^ iiMifieg 
tti fiiltoi jiiidfaiats of thi Polytietale f&r tti Mi lad af * 
thi far M lMyi?Sit Sriiuitf iohool pf Mile Afeliiiitritlan foF 
^ UFA hn teea todepid Jo^Uy by tti fidultiii ef the m 
im^y Si gftdlts nquirid far ^peii ii i eoaiider. 
Mi of tta o^r thi Mvidua fiqulriiiati fg? thi tifo 
jfipfli. Ka^^i apscliitily iqu^ divi^d ktwsin the two 
i^edi, Witt tt§ itudinti fsgiitfrlai it m Fo^otalq far to 
f^st |t^, aai It m E^lm thi laeoBd, ttay«^ tavfrs tie 
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co^ao iMtan^ at bg^^ ishoda. Baiiiii nfiiif qg^iii^ 
tii^ ittaad raLmot isinaif ^ ftett^ aai sMlii i^itiiitii 
and Ihi fa I p^sK liSlMild i oMttai s^lilkg 

&l ppB li iMMi ^ piiagy Ad wiU stFaara Is ^ 
. l^ydaiiMi^i k iMili^ ^ daoliky wiU hi ndi 
m^hi im MM I ugh ItnA af ta^qai ed Oid 
^ltl^piQliAe«lUlliiryifl|tiiH|i^, ttQHiViir 

la ilNi ray » laiii oMoai af giub Qgntiii vtyld ha 



Vl Mlm ttit tti §0^1101 I sf 
iiriai lal i iM sf |iUd iMaii^tioe to p&iifyhilytial 
' priuti li^ li^ili^ ia hot fittdi li mm^ ^ ainM 
iilipitt^ If liVdiMtl of Ik iN^ Milin lipfii I 
of 10 ofltttl li filMiid om tti leik fi^d to larva ^ 
dipNi ladinAiiU?. Ti^^i 11 Mlm ibi ^Dlal s^r^ 
viileB af I pjiat u i nfidiami la mimi alteonA It hy 
iijsiMir @Q^d asa ^ hoe hyy ia 

A sritiiil self-iviluatlQB ^ ill jifiQffiil iavQlved ia thi 
jfojeet ii ^jmi, to isolu^ thi il^eator, disni ef the tvc 
i^edi taveimi ilrtkipitiBi fteyl^ lad p«?tielpitia| itu= 
Mi sad paguites^ llnsi ^mi of tta ^miF §tudiati hivi noif 
gm sn ta tiki irofiaii^ii pssitioaa thilr eeaeluiioai rfiarMng 
^ yiifukils of & ^pffl iho^ he ixtrsBi^ nlMt, and 
^ hae^ iori io ga tlM pi hrttaort i thelf iipr^ 
Hma yUl be ykad to rate ^ ^^opas aa weU as thi m^^^* 
kmA artlclai idll he pparsd for hsth in ifl|lniirlfl| Jetmial 
lad I pyMlo iMalitfitlQi iams^ to ild ^ diiiiilaitiag Imt* 
lid|i gMaad la thi istttlistat and epifition af the prepii, 
ftli Infaimtlan wUl thia hi lotted to I Yifiity sf puhlio ^ 
.iJiiMitritgfa for Gritioti iviluitioa. * 



^ flrst doetpiat pptd f^ the pojiQt li a a&lnt ire*^ 
|m sf atudiig dfitiUing the requlf^nti far MIA mi for thi 
Mutir of Icleace la iieh of the englnfifing ind leleatifle 
hrinqhiii A ccijieti riviiion of thill fi|uiriiiflti try nieiiii- 
titid ^ ehiriai Hi thi tgfi FiMi ^nta it^both mfm mi 
tte Folytidmiej ttil latW d^ "te the i^fgif with the m MqqI 
ef IflniiflJDg. Ig nyiiid brosto diiefibifl| the jfopa and 




€f eiM rtn^f ij ^ ^ 3pQmd m p»t of ^ 
MM*i| It iM craili^la f^cn ^ m^mQt mms%&e 





<^ iaf\BrM<Mn proilaM bsv« bsaet jrojeot and 

itsd A ■nrflpr ^ ^ib« I^i^rte^de uud Hur 
ItoMBVilQr iillQOl ^ fe^ aflari qg ioiessei(ili)i*^is g?tst hsd 
*Hf^Ttr11y isrelvad ^bv Joint pro^w ^tieea tlie niu/GpA and 
•ol^dUj aod ^^Mny^WTil^ ii itiniiWmMi vere FiXltivel^ 
' IftmlA* Witt m&&%M^^ tbat pvotdad aas^r, ^ei^t- 
tag fi? prsgTM lof haltad* ssFgeFf "^le g^aat ims 

yMf i illH to ti» —T^d iamtiiW^ Bsi^rte^Dlo Zutltirta of 
■Mr 1r€ib%4 Sit two B€^ola isT^vvd vert sov no IdSisr of 
yUB* instituting and s^ipBFatin ia aUMi^^tlv^ ud M^imolBl 
/pfttt^f 'bsene nsh mo£*e eo^lloKted; bi^#sveri '^Is ssw MJitlos^ 
aMp pK&i^ te^^^ a aox^ i^ljyttt a^Uil for otter pFO0f^^ of 

tgf]^, Jtetual^t ttaa gsogp^jbloaS, diataose 'batinsi tbe ae» 
e^fstiai iaati'^rtlana la aov lasa than It vaa tvo 
VU aeiiDdla vara Isyolvadi neysr&eiesaj aesds^lil iateriotlos 
batroan Mie "^ro facultiaa raaais s serioys pfoUJet 

Ano&iir dlf^Gyl^ that hM sarloiuly ^pi^fed the pi^^mi 
iViijfilriijaaiit hu Wo tym-o^^S In project dif^ctori^ 

^l^lt dlzvetoF laft tta Fo^yta^nlQ for U^\nB^l^ of Wiscoa^ 
iin la tbe i^ner of 197^ ^ and Ma roplaoement' vas forced 
SiPeaa^^ ^ f^l^Ul^ dlsotCve ol^oe to relinquish the dli^ator^ 

is 'Ai'^^BiMBr W^197^^ !taa a p^at daal of scsiatis vM 
loat vhloh it la as^cted iHll ha ^gai^d thx^ug^ tte endeavors 
of the p^ent ^^jeet dlfeotor^ 
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ili!kyill£i 



nojicr ffiHEXi muAm mmmmimhw 



ffDJlCr DlWni; ItoidieiniM 

PlUlff ADSUiS: P^iles Dipiftiint 

niisdii Ifiititute ef Tadmols^ 
mup, IL mii 

nmimuhmi 



%i pl^jtet-i |Oll is Id pfoduce i i^yenid d lilf^ 
s^llintdp MdilfiQ^iadfpfitdflilp e(}^ulfir^Dfi«ntij Siydent 
Uvit Mmli It |hi Iflttsducisfy ^lUfi \m\ in 
^itf)ft mhnillis nd phyiigi/ Aeie in to figtiirB 
diicuiii^ mtim vhi^ invelVB the stydint igtiviljf 
lii thi dii€dv«^'af phiflMi ind pTlnaipUl Ihm^ i 
lifliS 9f iilij^tfd iiifdissi; @f vhkh mf fiquiii 
c^Mlf ygilSi itch Nuuil li to H ^s^ltlintid bjf i 
TmlifU Mk vhleh dlieuitH thi pidii§fle itntap sf 

UillDil Mided In ilfU ^IC (ind dim mm)i uid 
lisls thi uMim for ill eser^lsei ind ptAlm In Ihe 
Sludat Mml AIid to be deviled li i seriil of inte^ 
ffilid €!§il'tifBrfncfd g^Uulm guidei iAidi lugieit a 
hmmA fd? ineltyion af ^hi co^utif ^sfiffltid uufisli 
htq ynidui livslf of inlfOduetoiy eoi^iiSi Hii oviflll 
pfojiEt if doiipod 19 Qymm the lisk of e pfOpOf 
ndiii nd of neeiSi^ doeinntition Ut iffutiyi coi^ 
pulef uii|e In lost golli|i mvifonigntit 



mimi 

Thi Mteriili boing diyil^od m ht usi at the 
i^tfodugtofy coni|i luril by ^Ih stydenti ud instfuetors 
ifte bYi ib^l eo^yte? e^niie, md whoii t^mu 
pfoyldt lUitid §§ipytef fyilltiel nd tcmi. Mlie 
tUi diisriplion fiti loit £olli|i envif^WiUi the 
Mtifiili m ifflk^U to uif ittd in loie 
inltineii ire luitibli it thi high iqhool levfL It is 
ijpcted ilio thii libofii m of the MterUls In thi 
iifljf iti|is of leien^e eduEidpnt vill Uid to piilff 
so^ulif ttllliiition It lite? tlies in i slydml^i cifeiF, 



-IN1WATI0N[ 

niii pfojeet'fepfiiinti one of the fifst initoees 
in ^ioh tttefllli m belni lenented to goitijii the 
bffieflti of gofuter inteftoti^ in i ieifning nde with 
seif'pieedi independ^l itu^. FuftheiMrip It offofs 
I ^id Hd niitively elfonUii oi|drt\mitx for 
iBilflKtori yni^itlutid In espter isienoOp to 
bisefit tm linUtion uid grqhicii 

EVAUIATIONi ' , 

Mtho^ the pfiieiy |oU of the pfojeqt ii to 
pTody^ Hfittsi NteriiU )>Ai§h involve ^ofytef mt- 
ciiili fomiivi ivtiyiii«i ind t^t^mi mliioni 
lie being oi^ied m k the 11 project fioyftjf dii^ 
iliited niiisiiU)f over I diidplinef in 1? differeni 
ee^iL Not mly ire itudents In these eoUeiei Nin{ 
espied to pnliiini^ miions of the Kdylei, i^e.^ 
the itudent iludf HDiullf i but tHii hii been lypanted 
in^hiidfedi of othef ^lligis «d ion high ichoqls. 
Files on lU Ihoie receiving the sdylel ire bilni 
iiintiined ind both itudeni uid tmltf ev&luition 
fom Kill be sent to leleoted iaitltutioiis In m li 
%Q irrive It i staitlve ivilyitioii. 

Ihe lodylei being prodyctd are currently being 
offered for iile on i eqit^ritimi baiii, and over 1,0 
different liiUvidyili or institytioiis hive either pui' 
elused lOie of these or rioeived oo^liientiry c^iej 
iifllef, Froi the begilminii ho^iver^ the ultiilte pil 
hy been to offer revised versions of the lOdyUr uterlils 
to QOBirclil p^ilishen under Ui open bidding proced^e. 
h the Interii, severil of the iodyies have been sint to 
COffDOlT projiet headquarters it xh Univefslty of Iohi 
for indttsian in ill docuMntation centef, 

mim\ 

pifeol copter pfogfll trinsportibilit)r «itbout i 
lingle ehiaii i? rarely pssslbli, occurfing only where 
the Identioil hardware and soflware is involved, This 
delays i^Uientition. To ivoid the deliyj i eonpleti 
set of p^piis is being iqUientid by a nui^ir of the 
partUlpating faculty at their local institytlons. 
Included are sok of the iori ^olion operating systeos, 
fti jqil of ifflifonlty in levfl of prfiintatiQfl ind the 
need for iiteriais at sli|htiy differint levels also 
pfesents probien. ^leie are being ilUviated by it rang 
edltoriil efforts and by the Indysipn of optional 
sections in the Student taili, 
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^ Tilt aefpisi rtductiofi in basic eost for co^uter 
bwiMMtt ftMM to b« gmsntliig in Bven great tr interest 
is ttdm pfoitctiMd eftoSj as wtl^ the ^portiaiit)r fp; 
SppradiBg ths fsi^ilc RAtun df the tisosisted co^uter 
. jeoipyt Md the eQHpltjcitjf of the interactive dialoguei, 
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Tfchnoluqy, Elsjct funic 



DJuE AwAHDED; July 1, V^'^i\ pUivuIQN: 3fj NLinL'ii'! 

PROJECT TITLE; PEV^LDP^^iT OF A GENEML W^IMMW^ Tg:l!:iIi;]Aii 



miCT DMCTOH: Dr, Uwfoneu J= wolf; Ai;>n{a.Ant Cir'^iJtiii,, 
Don J id li. MnwiiP/ 

PROIECT ADDi^ii Bt. Loui^ CoMiiy Colk^qf^ .it 
Florissant ^ullt)' 
]m PerHhall fed 
it. LouiS/ Mo. 6)13^ 
Phono Wh. IJ14) ^2^-2020 



PURPOSE; 

yi!;ir cuffiruiiifii [in-paro *)^nt)fdl ^uiOficf} mi i^ncjinci^rinq tiM/lr 
nic-iins with d iftrOfV] •;cUrtlfU- and f-ochnnlyqiciil h.ink'^jriuind wiio 
can ad]u!it tO t;h4rv]i;n in^idustry and e^n transfer to t^jur^y^'ar 

The eutriGuluffl ha^i bmi umid th Qclunco and ^n^in'joring Tc:'!:.h= 
nieiafi Curricuium. 



tht^tii: prinrii^lcs. him included are statf/inPnfs of yioftitory nb^ 
jectivu^. 

PROEllMS; 

One mjoT problem encountered was in thy Qfiyinjl tiajtably 
tfhii:!i ualled tor one year of curriculum develcpjiit foUotfuti by 
two years of fiyld trials. It m found that m order to begin 
fidd triaU preUmnAry ^tops toi^^rd iinplonientAUori M to begin 
imudiataly and cyrrieiiUiffi dtjvylOpffiunt hm continued fcodbaek 
waii obtained froi the fii^id trlah, 




thp ^v^^tti [m^ f^f nb 1 u i wj!; m:riiii:ainiriQ the intcQfity of t]\Q 
Currkyluffi 4t all of t^. flf;hyolfi uwulvt-d ui the fiyld tfUlfi. 
Thi:j {jrnbl!:>,Ti WiiM .^irjlved b)'. the lievi'loi-'nient thn :itudy ^fyidEjii: 

ADPiTlONAL COMMENTH; \ 

The intent oi this nfoif'ct id to design a curficulyin tQ tf^.in 
technicuns to fill positional shich do hot fjll into oiiu of tho 
tiJdiLionjl tuchnoloEjio^i^ ThODe techniciLilib should also Iwve the 
flexibility to udapt to ch^inQO^i in ifidiistfy= The curriciihiiii is 
iko intend^:] to ^IPpoal ta liinorities and feniales who, typically, 
do ml efin^ll in ih- traditional totdinuluqius. 



AUDIENCE; 5 

The ::urficuluffi IB de5^-pfd4nr a^neral iudicincu biit has 
b^Gii foiijid to jt'fact iiiinontiMi^ and fentile^i tu :! ^ifuatof extoiit 
than traditional t?^eh;iDbqv cumcuiii:!!!;, 

INNOVATION: 

Thu Seien[;c cind linqifieenn'] T^inhnigur -:iirriculum m wdli^ 
^ d^Liciplinary invDlving j^rlinarily four arua^^ phyiiicii, cheFiibtry; 
I iDeehaniCiil onqtnOiifint} tuchnnloqyi and electronic enqineering 
: tyehnology= Tho iMjur i;kiU eiii[i!"ia!;iji m ii\ the area of tnodern 
§ le c t ron 1 c i ns t r uiTiCfi t at i on , 



flVALUMION: ; 

Sinco the qeab; of tfil-i priijret are !:|;erifi(;, thf' evaluation 
has been in thu form nf pmmn xmm written by th^ pro]ect 
stiifi and thfi Cuffu:iiiuni CgOfdinuhcr;] at the tv-ijWe cnntJi>ratti!Lj 
iroileqes. 

The Science and Engineennq Technldan airriculuni is dof;y= 
iflyntod in the torn of fifte*!ii ^tudy guidf^b developed tm the 
nniipes in iho ciirricuiuni: These study tjuiden ineliide mmt)' 
fitatMitn of pnncinlej; with uJtan^le ind nViMi prDhlem^; u;]in'4 
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DATE MliDED; )afi«Hfy, V}]} jilflATinN: M 

PROJECT TiiU; DEVELQPTO Al DISBEMI NATION OF PACi^CHii 



IN UNDERGRADlATE [NTERITIONAL bTUDlFE 



PROJECT [)IR!=:CT(I: 

f 

mm mM$^\ 



interna Lionel! kel/ition:; Fri)jr.i;!i 
.^yr'jcii'it" Univ(-f siEy 

Telephone; jihj 42J^3BH 



Oh? pyfpii'ii? ii( thi:; pfi'jt'Ct Eii dove lop .iiui >ii4^^min;ifti hImI 
prIntM fiiiidijlf'H r>:in^Lr^ \)Hmi\ thirty ;md j iiuniiroiJ p-h:'' 
miidiftes or Lprirtiusi piid^H Mi} drawn tfi'io th.^i^f; diHi:;; ' 
with IrtEfrnflUfmiil ^CudiFa M are deHii;nfd tu InviiWr ■ 

fit the develupuit'nE J f;vfilu;itLi'nj rt-viiii^jti -ind diji^t/ir,ifuUU. 



^'i di'/iliilg 

iEutk'nt in 

ijdiid'.ltUsn 



Th^ piick^gpsf jfi' denpt/ii pfinicirily tar frui^hpi^f^nnH aiid ^^oph- 

sEiideflEiii niven the l^ck I'f guhe'iinn in th-' intfrnatiiiniil HtudliH 
field J the a sme piii;!«agt^rf ylll he ii^cd hy dittoront imiunitjEor^^ ^ 
different due^iti-imil iovrlH, *" 

INNOVATION: 

Ther^; jrt' Lhrot' unHjiiv j^pi'rc-i .:i tht' pr iji'it, Fif:it, iir!)- 
ducetH iiftij liser^i Ilivm cmc itm a [!ui?i:ut of :iOt:i;il "idi'iiCt' ili::np=, 
HiiC!). Pf!ck=ige:j km bvim written .tnd usi'd hy poliLiCiil scicatistij, 
gpdnli-tgiits, gviJgriipherH , ccaminu^iE?; and psyuhiLigiH-i. Mk clip 
iniijf*rity ij[ piicbigeH km heeii prittlyc^-d by p'^litLCiil :icit'nti;it:i , ^he 
anes mare fecenEly pr:;duced involve the other dueislLfit^s; 

^econdj irpeer^ryvif^y ^y^tm f>jf t-vdu^iUnS; !ijil!Uj:iCfipC;i h^ly horn 
developed, The editor oi tlit' SfjritJ3 sfnd'i prijiiffctivt p,ic:k.igi';; that 
tm U frniii tht' fldd nut tnf ichplnrly nnd ped/igj^ieal riviiw;;, 
Abnut fnrty percent ul ;iU iiiai\ii!^crlj5t;i ;5Ubfflittt:il afi; k)iUiMi^:ly 
aegepCi'd mi published; This mdm that the ayceptiinci oi" ii pack- 
age ft-presfnEi .in ob^erV'ibii' ackrirvwlfMignjitjiit Ehat the aijthrir can 
pfiiduce sjund pducatiunal maEerifiL in thi \M'H! iduCfiEionaliy 
oriented ingtitutiiins d hiiiher pducati^m, thlf; r*'!^gnitiijn is 
alfflnet as ipfpartant pijbUciittjn in a highly R'^^pectetj jLiiifn.:!!, 

Thif/\ ii cQngprativi! nrg/itiijAtinti .if pnij£-?5ncond;!rmn?itiEu= 

imdi'f Ihv [iiEi^riVitliftiJl Htiiiiiusi nf^jiiiltiti:?!!, ihi', i:nmi(|r^ii{i| iiifiifi' 
tains d aiinunicitiun^ netyork, pLinii prfiientociim;; timi land;! it 



regions I aiiii n«i!i[]fiiil conferericyH lirid cQriduet? ve£'k-ldng Efaining 
.j^Jsljn:,, This helps lii dlaienilniUi^li ^ht paekagei m well ai 
prijvlding fyedhgek for the revisiQn pryeosi mi sEliuUting th& 
iic'Velopoien^ of new packages, 

KVAmATigN: 

Two kindi of evaluation wen ynd^rtaken, (L) the pcer^reyiew " 
fcjvaiuatiQn wag cyfidiietid priQF to the printing of the packages iri 
fioitJ=t?stin| vfFiiQni, (2) [lata m tk field^eitid packapi m 
t(Ak'n§i tfm mm. A eatsfflLttfe ef the CQniPftiian feed the p«fr= 
revlt'ys to niaki dgQliiens to field=te3£, EvaluiElDni an the fUld- 
tm data wer? eq b? ystd by Ehe Mltlee.tn dfcld§ m rgvUioni. 
Hoyevef, the prajict was efflpIsEed before thli could hi und^rEsktBi 

MRIAU: 

Thrtf t^peB of [oateriaU were |fnerated by the prgjtct, The 
first was a mU^ fif tveilty-tyQ learalili packages pFoduced in 
whole or in part thfnu|h ths prajict, This? paekagii af? avatUblt 
frytD Udinlng HnoufdeB in international ^tiidiea of Hey Ygfk. The 
second m a Mf.iu of Qega§lsnil hpm published by the CansprUp 
for IntsirRationfll Studies Ed ye at ion and avsUibU froi the eentral 
offices at Ohtq State University » The third is aiseelUneous pub^ 
iicatUne available tfm tht source appearl[i| beside the titUs' 



LP^^l Bouiding 

[Ml UMblr : 
Ifl] mh 
iHk Cflplln , 

LP^^5 Feraru 

Harf 

mi 

IM Kdttenburg 

Kaylyf 
LPlHO B?rt§ch 

inn Sloan 
LPfU UmW 



Caniii^ea 
[.Pfi5 Wlliaer 



imiycTioN to the global mim mih 

OliClpLlfiARY FEIIPECTIVES ' 
THE mU OF THE m 

mfo mrimi data amlysis 

A mmmi m liirary RieEAHCH ij imt 

HATIOHAL RELATlOi 

iraHATiOHAL CQf LI.OT 

Mim^ OF yNlVARlATE Al BlvARiAfE 

GLOBAL hmm\ A DATA EGIKE kM DECK FOR 
DHlJAir/TE Al ITVAKIATE AlLYSTi 
OIFLOHATIC FRAQTICEO 
.imUCTidN TP GAl TiORY 



P0LIC\' mm IN CDMiNlST party STATES 
iPATlAL OIFninON: M SFREAD OF IJFiS hm 
INMATIONS IN GEDGUFmC SfACE 
INTERNATIONAL INIEHACTIQNi: EVENTS^DATA 
mmVo APPLIED TO Tl MIDDII EAST 
DEllENO! AID iraEFFlEHOE IN m mm= 
HATlOiL ^YeTEH: AH MRODUGTION TO INTE^ 
■HATKmL ^LITIGAL iMm 
m SClEllFiC STUDY OF M 



IE NATlDHAL FOllTlCAL 
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um IrisUn 
Sep 11 

imi n ii 

LFfli (mm 

iHlj Miller 

LF1I2O Hiiblin 
Htllpr 

LF#22 HlngS^ 



QCCAilOlL FAORS 
No. I GlllfipU 
Aiger 

iidtlU 
Barber 

iin|fr 

!l0. 5 Tr§vl§ 
[iaron 
Rflieriband 

Ng, 6 GafflfUri 
Kennedy 

?^e. 1 ifffs 
NOi 8 Leh 
itihi 

Ho, 9 Flnn§pn 

Nsi 10 Rsgftff ^, 
NOi 11 Swanib rough 
Ns* 12 Hcitfnliiuflef 



CfiUH^CDilliKAL REiEAECH; TllE ROLE OF CULTURE 

13 mimmim kM^ mm ^ 

THE im OF MER^IATIOHAL DOVIRNINTAL 

mmmm^ m mm politics 

A COLLECTIVE GOOD^ APPROACH TO UliEmNDlNC 

m^miOM ham 

PRIVATE IMTEE^^TIO^L immm 

im(mmm td matimatigal fmm of 
ctiLTlML mwim 

IfiTRODUCtiON TO THF WMChi IMMMa 

ummm m mmi mm 

THE POLITICAL ECONOl OF INTERITIONAL 
CMDITK TMDE 



"A StraEigy bx Ispr^wini In^ernatiijnal ^itudie§\ 
Education iit th§ FrC*=Galle|Ute Levd'' | 
"Invfntories of Facts, Tlitofiei and A§Hflnptii}n§! 
of 3tiideny in IniEfnaiiQnal Relations CUsiia" 
"3isiulated ipEernaUsnal PijlUiea: CUprsM 

"Tcichln| Aboyt Mykinatbnah ; hm Mklim 
kt pQlUUiil ieUnEieta" ' 
"InnLivatiyn iti lt\Wtn^iUm \ Ri Lit ions Tesehini; 
A Pfeliffliyfy Rpport ef Ehe EtforE at Un Ffiirt" 
ciico State IJnIveniEy" \ 
'InterfistlQrtal ^Eiidiea MiU fdt the Fft>=^c[ioDl 
Child' 

"Teaching Incerna^lDnHl Studies; Involved 
Orgiinisfliions and Avaikblc Tt^ching Aids'' 
"Thf Ofiduate CurficuiiM In yorld FolUlca; A 
Pedfl|n|iciil H^te'' 
%MU EapSisuUtlon'' 



"AFASliFOL: The mm ut PnUEice in a Mm- 
izini i^orld" 

"levDlLitlDnflr^ EocieEy (REVSOO) SlculiEiqn*' 
"A UarnUi Packap In Harld'Ofder Studies'' 
■'k ?m'Um ilniuhtlon' 
"Llnype Between Nation ^tatrH and Intti- 
(mmM^Ul OfianlistiDm'' 
"OyanEitatlve Anilysli In InleriiaEidnal M 
CDsparaclv? Pylides; A Prlttiir" 
'*Ethnie and pglUlcul Sptprnfi" 
i"Slniulit:ed Intef-AatTican System" 
"Uarnlng IriforasUy With Fufflln Stu^*nt§" 



HiSCELmOili PliBLIOATlONB 



CopUri 



Co pi in 



OflpUn 



PplU 



"A Cage HlsEofy on Eh^ Condortiyin for Inte?- 
national Studies Educatiofi; The DiVeUoQent 
and PUijpralnatlnn of Learning Paekagea ^fir 
lIndef|radLiates", SyracuiD University, InEir^ 
iiationil RelatloHi ?mtm 
'^esipliii,. a Learning Package In IntirnatlQnil 
Otydles; A Leafning Package", Syracuse Univ- 
efiity. International Relaclons Frfj|rara 
"Guidi for Typing ind Froduein| e Soeial ^ 
k\m& Learning Pacl^ige", Hyfaeuse UfiivtrilEJj 
Intirnatlgnal Rdatigna Program 
"Deicriptlon and Evaluation of thi Ulh ImiU 
Institute for the ConSQftlil tot Ince-fna^qnal 

..^Studlei Education", Byraeuse Unlvtraltyi Intir^ 

^^^natipnal Rdations FrO|rani 
"Cooptrativei for the DeVelopent and Disseni^ 
iptlon af Hpdilkr HaEefialp in fhe iuciiil 
iGlences; A SelKH^lp Plan for Improvini 
PosE^^efiondary Social Science Educatit3n"j 
rntern4tlonal RfUtions Pragram 
"EvaiuaCini LeSfiiIni Faekapg: A Study of the 
Proet'durei pevdop^d by the Consgftiui fdif 
■ntefnatloriiil Studies Education, and Su||e,l^ 
.lons for ModlfiQatbn§"i SyraciJie Onlverilty, 
.itemtional Relations Pfoirsrii 
'' reaehing Abaiit Internationa I Cenflict and 
VloUncg to College Studenta: Learning h^i- 
^H and Sflectid AudlQ^'lsuAl HJtirlah^ 
p Hgyg -, American FQlltieAl Seienei Aside, 
"Interdiieiplinsry Apprdaches ty GrQia-Cul^ 
Eural Saclal Sclfince Iducation for llnder|rad- 
yatEi"; ISA ngcBgional_ Pj£gf , ^ 



milHS; 

A niiibff Ejf pfubletfis have affected our succfc'is. 

1. ye have been lindprcfipitaUzed so IhM there h no eentrallied prod- 
uctlsn, distribution aiid aditilnlBtrative acructure to [nmiQ quality 
gDnErol and an ag|regslvf prongtion effort, 

2, Many would-be packap produserg are not able to define the seope 

of their ef forte narrowly enoygh. Even if they are able to k Ehat 

they frequently earinet write far flnysnt but theil colUaiuti. 
1. Incentivei isr wfifelni, field^teitlng and t-vaiuating paekapfarf 

10 weak for fflost college imtmcm that the ay^tei mmt mmii 

itself without yytilde supptjrt, 
4. Liek of a Ur|e inoiigh mxk^ renders thi? cMreial dlstribiitlgn 

of learning p^ckagea unfeaeiblc = 

Fpbruflrh 
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PMii mm miHm mm awmoed; wm^ 

mi AWARDED; H^rsh^ 1575 pyMTiON: Ik ^nths 

PMcr TITLE: TEUCQMi CAT IONS LAiDRAfpRy 
PROJECT DIRECTOR; G. Andre^on 
PROJECT ADDRESS; Univenity of CgloradD, EE pgpt = 
* 3034924233 

The abjectitfe ofl this laboratory prograifi !& to provide 5tu= 
denfi In a Master! Oape pfflgfim in TiUcontiuni^atignl with dm- 
Itratipni and liflndi-onWperignei with 1 varigty'of cgnviiynkations 
mithgds and gqyipnient, land iligw tlie HudEnt^, the dlreet ^ppliytlonb 
of theory Intlydinp any modi fictions and CQinpfOiiiii^j ngcessary 
HmH 9f sp^ratigns in the m\ world. Tppjc^ include hmM 
lignillj mht, fnpdubtign/densdutation for analog and digital 
ilgnali, luflpling^ nukiple^iing, signalling rates, and channel 
1 imitiEions. 

AUDI INC! : 

Thi dcnTDiiStritions and espef ifjiefit§ are inidnded for Uydents 
In I Hilars Degree prpgrsm In TeleCMnieation thg yniver^iiy 
^gf ColgradQi In addition to our studinti the laboratory i[. drjigfied 
is such a taay that it may urn as a radel fcjr other k[iQqU whkh 
are in the proeiss of setting yp their own programs. The group at 
this ichool uluilly runs between jO and ^0 students a year, 

iNNOyATION; 

Our fester' I prog rani In TelecoMi eat tons involves work both 
in enginierifig and the social sciences ind 1=^ dislgned to include 
students both with and without engineering backgroynds. The prggran 
is not ppeeted to make engineers full-fjedgd loeia! scientl^v^, 
nor to tike people frdfn tha K'\mtb and liberal arts and make ihm 
full-fledged engineers^ Howf^grj the program is designd tq provide 
I bridge Hm% the sociV^ technical Interface. Thus th? infigvative 
features of thU laboritorv ire thg selection and design of equips 
rnent for silf di!iisnstrition\of the various typai of tOfftiiynleatipn 
schenei In a slniple ind eisy^O^undgrHand way for students lacking 
a tiChnic-il baekground (ipprgiifiiatily twqnhirdi of oyr appllcinU 
fall In this category). 

Ei/ALUAtlON: 

No forinil ivaludtion is taking plaey at thib ti^e. However, 
Infofmal Stfaluatidn by nmhm of gut faculty invgUed In the 
TiliEOfmunicitigri prografti li taking place and will continue for 
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if. long 1$ ihi liberatgry Is run. A| soon ai a labontory jnanuil 
if availibie cgpigg will bf distrlbytd to Interested ynlvirsitiii 
arid hspgfully gomnti h|11 bi fo^hegriingi 

HATEBIALS 

yhgn conipietfdj 1 liboratgry manual fgr itydenls will bi mk 
^vailibli, In iddiElon, a list gf esnrnerdilly aval Ubli iqulpnient 
and a cg^plite diicription of ill ilietrgnlc sysE^i eonnructed 
for this libofatory will alio be offered to Interisted ichoolijrid 
individuals, (Pleaie sii enclgsid list of purchased iiulppt ind 
prototype sVstiftis conitryeted if of thli date.) 



FROiLEHS: 

No fnajor problenii hive ariien ai of thli diti. 

ADDITIONAL COHIIENTS; 

Dye to the poor tichnkil ftEkgrDundi of the niajority of the 
students g^spected jn this prggraiTi, It h viry Idnportint to deifgn 
thd expirifn^nts with this In m^, Thus one ihould riinlmize the 
nuftiher gf Intercghnietions regyind to be doni by tk itudents, 
diiign ar purehai? iiffiple to gpgnti egyipfient, deilgfi ilinple to 
m up g^perifiie-nii^ and bear In ^Ind thit opi Is tfylng to teach 
eofiunieatlen ind not ileetronk drcuits of how, fpr exifji^, a 
modulitor worki. , - , « 

I 
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Llll sf Egyipffient Fyrehaigd gnd Eonatructed F^brydry !37? 

i) I Hodel 750 (CUrki-Hels) sweep! imVm generatgr 

i^k]^ 63.)- For filter teiting and ^gngril baseband 
ginerltion. 

b) iu, Hddel ?^MCl^rkrHgii! AH/FH fynctiPMenera^^ For 
ginerition of FH, sr PH. Analog 5r digital mir- 
laUon, Thii generator ii p^rtiCuUfly wgll suited fgr 
this lab and If Isw in price ($S33 ei,), 

I ii* Hsdgl Sou (Heilurefiisnts) standard FH signal pierator ■ 
(5^92), For FH recgiver char.]cteriitic^: = 

d) I m, Hodel 602A (teufemint^.) it^ndard FM bipal gengrator 

($332). For FH rgGelver charactefUtles, 

i) 2 ea, Type 3200 (f^rohn^Hite) variable electronic fiiters 

(i^QO ea^i For nglse peasufpgnts ^nd general purpose 
use. 

f) i ea, W feeeivefi, type Dura 5£an4 (E60 ga.j. 

g) 3ea. VHF AM receivers, type Regency THR^(S120 ?a J. 
hj I gj. A)1/F?1 broadcast rdeelver, . 
CQtiUfUCted e^uipiiierit (pre prototype eaeh) ; 

e) Channel with uk. [I typeil) 

b) Eplizer far chdniiel with echo (tfan^^versil filter). (2 types) 
g] 1 channel tlfle multiplier, (2 types) 

d) 2 channel tiffle dif!iyltipie;fcf. (2 t^pesj 

e) Voltage control 1 ad Qicitlap-. 

f) Speech quantizer and pylsd codfj inodulator (vdrlable no. of 

g) Frequrney diicrmiiator 

h) Lcj^^ frequency nilxef 
I) tQnipiratof 



j) Hdiband filter 

k) Envelope detectar 

1) k Uvel pieydorandoni codi generator 

nij yarlsul x-tii Qieillptors 

n) Baseband arTipHfler fgr nOi^e fneasureniefits 

o) Triple pow^r luppi i§5, 

Ufidef desipn an(i_ i5nu_ruc_tiQ[i : 

a) ^eteivinl gquipnient for the ODES, 5HS, and TIROS^N wgathef 
satellite's 

b) Fh Uerea fnultlpUxer mi denuUipicKer. 
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mm TITLE: mu concipt nms m mmm 

mim AND ENGINEERING 

mm DiRECTOR; [lerhoft A, rnxn^trf 

mm ADppKSS; Mm\:\ mmm i^imn 

The Pynnjirtvania State Univerdty 



the purposes uf thio prn]oct hari bu-jn te rnake' iihort, liniitpd concept, instruc- 
tlml filmi for igatoriiih scienco and engiiie^iring at the advancdd ievei of iindgr^ 
yfaduite bducaEicn. Tho filifiD are d^glgned tn bg usad both in the tfaditional 
f-U!i?lrOQiT! J'^ttinq hy thf*- mHructOf jnd in a pyrsgnali^cd ^'j^tm of InatructiGn by 
thu ;;Nd'mt. A suppbrifinnry grant m muM which will pfgvide for the integmtidn 
^^i P-:idbli' adapUtiofi of rohcyd ^iSF bupportud mjm in th^i ftdd and tha pfeparatisn 
'"if pciiit :!bdijlo^ to u<;o with tho filin:; i'A integrated mtorialo, 



T=i^ filfti:; jro intQiidi:;! for undort^adiuto:^ nt titn junior or Iml, 
partluuUrly for those in intfoduift^sry Qmm m mtcrials science m6 qeokgical 
'jci^^nceS; A biekgroijnd o! in^fadiictory cylkqe) phpies and cheiliistry k mmd. In 
snulluf eylUgeg which do ngh havfj "ouf^f,'!) in rndEorial:i sCiOnce, ingtnictQrs In physic^ * 
ehi?!iii;=try, M athcf c:nqin!^(^finq liiiciplinfi?: wiil find tk fiip usefiil in miti 
advanced toiif:;^?!;, COnh:id'.'r;ihl'j sf thn filitiL; for cnntinuir.i] odyciitiQn in industfy 
in ajitieipatud. 

iNiimdOH; 

Thfritj si'p^i'.itv and dir<tinut pioduciri!] f]rQijpG wQfO involved in tho prodLictiQri 
'■f llv! filinii: d iifiivi:rsity [iVfUDfi [dcnifu jt'ivip;; fifV indopefidefit nyriprofit pro^ 
d'i'nnq I'juncy; ind 4 iT'!iiriorci,il [imdnQgr, Thir; rifrangOinnnt wa^ intended to nihz 
ki; I C\f!pijf isofi of mi;x and ijUiility in iniitriiCf-ianjl film pfDdiiction, A fciport Hi 
tfn aspePt of the pfajoct was pfOpOSyd and SubniitEud in AuqiiHE af ly?§. ^ CnpleO m 

av;ilkbie to inti}fer:trjd p^?:nn5, Thsy may bo Dbtainod hy wrUuig t-g thy prsjoet ^ 
din^/tur nr tu ?i:)F= \ ' < 

hwMw( Ut^tm\ nt t\v\fo\r:':;l \:\ tht' dnvnlnpftiont of h technology and cxportlsifi 
in aruMtiQr. for full, colpr Qls^ pfodurtinn, Tho m)m difcetor and Un 



associates have received a of invifeafeipni to sake kml ifesenUtiOni 
Of tMs aspect of the Work. " 

with the exteiiiion of the prgjoct, pdi pgisible. by the^ ii^plgKntlry grant 
repOftud ihave^ still angthgr innoMtive aipeet ii idded. We Mim this will be 
the fifgt tiiTE that instruqtionil fills have been ktigfitid direetly with print 
mduM prepared as part of the m& Ovefall ppojeet, 

EVAIiUATlON; 

The filss have been guidud aJid evaluated at vsrioya etiges ef developftint 
by a fiatieiial advisory coBpiittee. Members of thi esmittie iiiGliidi mm of thg 
■ cQUiitry'H leading mtsrialg geientigts as well as fieuUy of ether diaeiplines frai 
' both sMll csilegep and lirge univeraltieg, fhe eomittee his aenitered the 
^election of tDpici, the preparation of spipti md story boardi, Snd the filM yiai- 
^elve§ at wil pfiiit and mwt print itagea, Now that thiy m riliased, Diji^ra 
of the eomittee and others m evilyiting fika in fe^ical teaGhing-lsarning 
situations with their owi atudenti. Student evaluation reports ire being ficeivBd 
and analyzed. ^ 
}' '' 

HATERIALSi 

ThQ projget has Mde available 12 sound filisi in 16 m and Buper 8 eissitti 
fomats, and 2 eilent filins in tho Super 8 e4ilytte forsit Only, fhe fills iri 
.iecnnjpaiiied by brochures eontiiniiig desciiptisns of the cqntgnt^ augpgtioni foi 
uscf mm technical background aateriiif md bibllogriphical data. Thrte giiieral 
topieiil irils are represented^with a nubir of filii in iieh aril, l^i gintrai 
siibject areas are Phase EquilibFia^ gtrgngth md DeforMtion of UUiit and llictrieil 



Qaragtofi gUQfi of l^teriala , M a regult of thi supplaiintfiry gfintj th§re will bi 

3 print nBdulea ii^itten to be used sith the filisa as cQo|iite initfuctidnal paekagtl, 
TN/D niDdulog will bg avgilibig In Binary and Teinlry M%% DlagraiB^ bM( vill 
be written on Strength and Defomitlen of Solids. 

The filfiis are currently ivailabli for sili and for rmt freffi Wo Vliual 
Services, The Pennsylvania Ust% University, UnivirgitjF Park^ PA iSSQ2, 

The Rpat serious difficuity eneounterid aioii frgii thi diitributioi of filr 
Slaking respongibiiity aagng thrgs aeparats preducirs not intirgiy Ihs idldBii'- 
trative control of the P,L Thia fQitufe sf thi project put both script dsvilo^l 
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find fllffi production at sQsm diptaflee from the oversight of the prime cdntfacter 
and fasulted in delays in ee^lefeion. In one case, seriQug diacontinui ty oecurfed 
with the reault that the prie^ contraGtor was obliged to assume additional film 
production responsibility^. However, the data from this GKperienee were eKaetly th 
kind of inforaation which NSF sought for its qoffiparative study. 



Miterllll lofinct ind Efiglfnirlng 



It 



i 

UTEWED: 'jynifl, 19?4 HTlONi MMm 

PSWECT TIM; immm HQDULES FjjftlLlilAyjCljNL^ 

Thi PiniisylvaMi'Stiti UMvifilty 
f yniviFislty Park. Pinflijyania IMO^ 



mm ' ^ ' 

The Qverali purposg Df EfHSI Is thi divilopment gf a lyitiiii 
of iii^dyjif litiMiDni] iitiHal fof ma^irlali iclinci and f 
liigifilifliil whlcli 1i arplifd according to a ratlpnal imm^ 
lyiciptibti to subdiytslaft Into ptfu^bli uiilti. MltMn this 
ginifal icopi an liviral t^portant lubitdiary slmi; 

1, Socialiiing Iht fiSE coflifiunity to InEnaii iwafeneii of 
thi patintlal and inhance thi pfospicts for \Wm of 
. \Wm aducitional tichnalagy throufhout thi iRtir- * 
dlsGlpllRflfy fifl'd, ' 
- ' t identifying, claisifyingi fiviawing and Indixing thi 
gxiitlRg initructtonal mtdii, nsylting In thi MSE 
Kidii M%i mMcIi ii ilrtady i^ldily diiinniftitid, 
, 3, Preparing, riyiiMlngi distfllHi ting 'and ivaiyating a 
nymbtr of print iftodylis - first prptotypis and latir 
rcgijiar prodyction jfiodylgs. 
4. EstablliMfig i total dlitrtfetttion spietrii including 
the iliinti of promoting, '^liiiiiiinatlngi utilizing 
and tiiti^ng thi print rtylii, 

fiUDlENCE; ' • r 

Thi Instructional matifials an dirtctid at all scienci and 
englniiriDg departnsnts, focusing sn latirials sciinct and 
in|irteri/igi apd thi virloui itiatiflali indyitriii for coiitinylng = 
tdycatlon pyrposii. Thi intirpinitritleri of matirli^i idenca 
and inginiering with niany other long-iitabllshid diicipllnii 
(e,g,* physics, dditry, ffiechiMcil inginiiriRg, itc,) mm 
that PSh ludiinei 1i vir/largi though leii wtlUdiflnid thin 
iOiiii QthirL Hifiei, instructlDnal niateriaU an bilng.proyidid 
for induitrlal seryke csyriii as y^H as. for HSE CDllage niajors. 
The academic iivil ranges frsm "fivlif for niiareh workers 
throygh ifiduitr1|l ptinyirig education, advaneif NSE under- 
gnduiti and griduiti currUula, and geniral tichnology cpuriii, 



4. ! 

\ ■ " 

liimTioNi 

Oni of tli ihngyitigni of this projl^t ii the ynlqye 
devilopniht of the Hldli IndDi, k fif II n llhow the W&l 
i Index ii fifit eemptiliiniivi md topical gliiiiflcatlon of 

\ ill kindi of ndii jri i Mngti inde^ for a iingli diidpliiil. 
Thi Hedia Indu hei been widely rtcelved and 1i inibllnt MSI 
tei^hefs to loeate'Ml^ ran^ of nateriali for yie In tliir 
initfyctlooirastivltjili Iti luiceil il llriidy lliyrtd. 
I Anothef ionovitlon iipiot of IMl ii thi ipidal nqylri^ 
leiit to dmlop eoyfii MtifUli not inly for tin iijop imH^' 
mil byt ilio for reUtid diicipllnis, |i ixplalntd above. ^ 
TMi ibyldi hilp to bfidfl tN gap bit^n the etillieei dil^ 
cfpiin^l and the oeNly iiriid kl ii Mill ai ta bfoadin the 
triinlng of itudenti in the^liiikal dlidpllnis, Hifij lucceil 
1(111 depend on pdjaleinaniMpi optiniiiitibii of the IflTM 
linkage and flnally'on the qUilfty of the modular Hiatirlali/ 
thsiiiilviL ^ 

ammi > , . * 

Eviluitidn of pritit rodulii and other iDidli cQnildirid for 
ineluiian with thi Ml systei of rifereed coyrie ratirlil Is 
dgni by pieri. Thi rivliJ! lysteiii which hai btin iititllshid \ 
^ liiki to provldi for aythorl of edycitional liiatirlafi the lani I 

kind of qyility control and reeognition given to authors of )| 
^ nsiarch iftlciis. Llfflltid stydent evalyitign is elsa proylded 
pripf to thi tilting stage, Eyilyationi are mi for reyliion 
of the fflodylar lateriil prior to printing for teiting pyrpaiei. 
Test niylti will be n^di ivallahii to uieri In the latir 
dlHifiilnatlon iti|i> ^ 

Eyaiyatori ire Itlictid fm a nuiter Hit of iiateriali 
igientiitl and ingifiiiri who hivi voluntiirid to participiti in 
thii phaie of thi prograii if nil as froffl thole perioniily 
, % knOii by actlvi Ml penonnel (TAT, flAC, etc 

Thi QMSE Hedia im has ^en publiihid in an litpiri^ 
' ■ lintal fon and diitrlbytid wifely throughoyt the Nil cofiyni^y. 
Thi second edition will contain lelected annotatid evilyationi ■ 
of tta moit Iprtant ilitingi. j 

, HpprQ|1i!!itily prfrit madylii on a viriety of tapici it 
i lariety of liviis will be oaiplitid or in prociis by thi end of » 
the grant period. Prlnttd rnDdylinan be obtaljiid-f™ 
Project Di rector = 

, ^' Thi fflOit persiitent probliffl his been gittlng authori to 
coiiiplitithiir writing riip^niibili^iiifl^ 
biidis Wire ixperlincid with obtalhlng piiliiion fran flSF to 



fm^m9 tfm nodulfi besayse of the fonmjlatlon of a ntw 
dlsHBlnstion pel ley at tht National Iclfnet Founditlon. 

AODITIMAL CMCNTSt 

Sinet tliifi aft othif dliclpllnary pfojecti with goals 
siilllap to thott of Pifil, it hat sttintd wile ts comunlcata 
and interaet with th^ as clesely as posilblt. To this tnd 
IPfTERMPD iMt fonntd and was to bt dlrictid by another NSF- 
ffdRSOrvd pfodm, Ni ha^ Inltlattd contacts and cooperative 
tffoi*ts toward tMs end. Our aim Is to pre vent duplication of 
effort t to learn from each ot her 's. mis take i and luccesiis, and 
to croii^ilst and publicize each of her 's prrfclucti, wherever 
ippllcab^ft. 



February 1977 
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PSDJECT llTlii CREATlOfI, TElTlfli MD OIliEHlNaTlOfl OF FMILEHJOLV- 

PWJECT PlilECTOR: Of. Mchirt I mm 

Dnlyifilty of OkUta 
. m ElUi Stfiet ^ Roaiii 423 

mil 

* ffii prodyctlofi of Ifiitryo^lDnil Imtirial dislpd to hilp tiach 
lofleil'thinMng to iicondif/studlnti by uii of Esdii* cipNrii and 
GfypUrlthl. It is antldpitid ttiit four or fivg Wilts (5 en t\p^m, 
ont on cf^pyHtlmil, and pDSiibiy pni on punli problp solving) wltii 
nlitid instrt^tar-| mill will niult. 

Thi Mtifial Is being divilDped for yil with pdii 9 thfougli 1^ 
but ictyilly H bifng tistid by both ypyngir and oldir gfoypi ii ^'ell, 

^ INNOVATION!. 

^ It ti hepad that thi m of mateHal (bfeaMfig i clphif and cryp^ 
tirithij which ii not triditionaliy thought of as mthiiatlei by m 
Ondiry itydin' 
dist^itifyl, 
can bi dii^yr 



,1 raay hitp "tuffi on" ioii who find traditional mitliaitici 
10 that the pfdciii of loglEa] thinking (not fonil logiEj 
id and tayght, FreliiDinary expefiinti lupit modiriti 



sy€iiss cm be anticipatid 

mmim 

At firit standard tilts on logical thinking and on ittltudi lowird 
ffithiuitiEi wifi oonildifid, Howivir, our tiichif esnsyltanti pif-= 
' lyadid thi ini/istlgator that any luch attpt would "turn off many of 
thi vipy sMinti wi hoped, to riach. For thli nason syitimatic pri- 
and poit'testing was ibindonidi'thi reactioni and report! of teaohin 
using thi laterial in the ipflminta] trial idltloni will be used in 
pftparing thi final virslon. Si a pniral policy wi fail that "scien^ 
tifie iviluitlons" of any Initructlonal natirlal fhoyld bi undertakin 
only on thi finil prodycti and that It Should not thin bi yndirtikin 
by thi safli pyp that cfiitid the nutirial Thi ivaluations uiid'b^ 
aytbors to riviie InitruetlDnal Mtirlali m will bi subjectivi ana 
ffifflvloral rathir than ''lElentlfIc" as that im Is frepntly 
undirstood, . 



Niti^il High School m Club 
jf Tiiehifi of MthMti 




Thi initnietionil utirllll to hi dii/ilopid will consilt of if^t 
Of tin MiU of inricliiiit mtiriali thife in ftyr or fivi stuiint 
tixti (leii Utin 100 i^" % ladij'plyi thi nlit^ \mtm^ 
tor's Hnyali. Hi bpi thi.nv ltd HliHil irtlf bi ivailibii froi tiii 
Ii MphS Tlitt) iild/of tti Nim^^ 
;ici (NCTN), M noD^pfoflt OfiinliitioflS 
9r ttnif intinit in Mipini inriohiiit utiHili in pfint 
and a^iilibli it low cost. Ki Alpha IkU hii ilna^ Indiatid thit 
if KSF pffiit tkuR^to pitlllh CmtllR, th^ win diitHbuti It 
fni thiir appfoiiMtily IIM ohiptin, 

FU; 

m^n 0Wn ifftrt it fnygkt m 0]m fr#^ 

tritioni. Thiy yndtfitpod only by othif luthors and iditofSi 
ifho niid no dtioftptloRi. Uhei) ftSF gim Hu Al^i Tlita foml m 
flriiiion to publiih titui mfki ^r Mi Alpha Thiti and PI diftribytloiii 
Wi ciii dontiiMl with till finfl fiviiloiilij! 

ADSITIONAL CMjEHTSi 

Tiaetafi inlifistid in ivaluiting ite nitefiils and/of havinf thilr 
itudinti pafticipati in thi prillinlnify iKpiflifital ivaliiition iy ab^ 
tain trial iditions at thi prleH.llitld bil^ (flrtir ffoi CKypTO*F*JICT 
toon 413, §01 llii Nmn, 0^ 

IHRIE M OK mm Sinili oopiis $IJ iiiclyding pfiliiriittry in^ 
itryotof'i mH. ciliifoon qyantltiis U ii^ in itts of tin or mn. 
The lythdn iiipict fudbaek of Cfiticiins and suggiltioni for iffoy^ 
ints. 

SECBET CIFHEK (Friliininp Trial EdltionL *Vii1iMi WW - Thli 
ciftoon pfHintitlon of tiohnlquis for solving liWii iybitltytion 
ciphin is diiignid to intiriit itydinU i^o iff indiffinnt to ordifi- 
ary fnatatioi. It won't nki pit ithinttdini of tM, byt wlll 
itart thp yiing logic and cown iirtii tt dielpbar iicfit Hsiap. 

IQLVINI mm {MMnm Trial Edition) , feady In i ngh M 
A mn advanced prisiitallol, but Itllt in cyyil eiftadli l|yli^ Tiieh^ 
11 bniking iubititytion dphin both with and wlthoyt ififd divllloiii 
using friqyincy diitributionl and pittirn words, A lyitabli saqyiVto 
Sierrt Ciphi5 i Of ly bt usid as a first introduction faf mn nhifl 
iffinti7~" 



PHISTICATED CIPHERS (Frelifnlniry Trial Editiooj. feidjf In Bty 
11??. This voliii lisyRis lodlnintindini oT ilfli lybstltutlon 
0en, ii would bi giiiiad froi lithif of thi above vb1«s. It ppi- 
lents idvincid ^iphif ithods including Playfair, Hill hfrix and 
m gnciphinunt machinis. Haglen §f?plopphif and M ,^apan^t 
"Pufpli" fiachlni art diicuistd. 'This fascinatini pfisintitfofi shew 
ynixpicted applications of lo^fn flittflitial Mtkodi i Httli 
known iciincii cryptoffaphyi thi Itydy of codlli ciphifi 1114 iicfit 
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^■Hnlcatlon. mm advanced ttian the otter tei cl^er volmi, but' 
stfll taslljF undaritdod tetnagtf^. 

IMP lOm CWrpaDBLM M^nrnt llngla copies $4.50 Including prillmln- 
a^f Ini^yct^r's Mtiual, Classmi qiantltles Si.iO each In sets of 
ttfi Of mn. 

Cwmmjm s {Pfallrtnary Trial Edltlonl. Avanafele now . You ean 
start mtn m% at afiy level, it is the nost oaftfully written elwn- 
j^i^ MteHal available on eqfptarftAni^-puziles Mde by iubstltuting 
Wtttefi for difiti In an arlttwtle itatMnt. Over 200 trypUrithm 
•lottB jri^ earefyl dHcHptlom of tfie logle used In solving tr^» and 
fMr iiiMMM's mm efs^HllMii cartfiilljf pPtpar^ M^Hal on 
^mmmimmwt taclinlquds tstd and ti*ansferflnf ttem to tht solution 
of rial 11 fit problME ynfelated to aitliMtles, 

^ PMIW SO LVIWS (Prellalnanf THal Edition), Tentatlvi July 1977 . 
Pmeiitatf f&r tJie average and betttr high school stu^nt Inteftsted in 
aelving preblaas^^net Just pfohleis In algtbri and geowetT^, but fetl 
life social pfOblM as veil. The currently developing iclence of 
"hw axperts use eowon senst to attack probl^^ Is presentid In terns 
se^ndaf^ stydifnu ean understand and use, Nithout the usual jargon and 
lacliiilcal leni. j 

A check for $20 will bring all fivt boolilets as publlihtd, along with 
the five instpyctor*! manuals and luppltrBentai^ Instructional fiatirials. 
Order any or ill of the above ^klets from CRYPTO- PR&JICT, Room 423* 
601 llji, Nernn, OK 71011. 
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PIOJECT TITLl; AN ALTEaKATlVE IN HIGHER EDUCATION IS 

PMJiCT OISICTOR; C. V. Aucoin 
PRSJECT ADDRESS; D< 



Dipiftntnt of Mithiiiiitieal Sciencei 
Cliffiisn Univifsity 
CliiBSQnp SC 29651 

PURPOSEl 

The purpose of this prsjiet is to devtlopi test, 
ind fippftp svi? i thrfl y«ir piripd, I new ipproich 
10 griiiuiti eduEitlgn in thi niithafflitigil sciences. 
The projfct it Cliissn (jniviriity ind i coopinting 
project It iiihlngtfln Stiti University will lach givi 
in indication of Ihi tflnlpDrlibility for the progrinii 
iffileptd It the othir InstiEutien. The objective sf 
this ipproich is to prgduct graduatai it the H.S. ind 
Pk,P, ItviU who ira hetter equipped to istisfy tha 
eurfint and pfidictid nitlonil needs for mathiffiitieil 
i^lencii^ ' 

AUDIINCi'; 

Thli project ii being developid priliiiTily for 
colligii ind univeriities which offir advinced degfiii 
in the lithiiiitieil iciencei, In idditipn it is 
aftticipitad that pvirnnient agencies ind induitriil 
fifHii; that is, proipgctivi aiitployefi of Diithfiatical 
scientists, will be Md§ awarg of and hi intiTiStad iii 
the project. 

MOVATION; 

In ofdiT to proyidt iffectiVi aducatiQn for a 
lirgtr percentile of gfaduati students who will teiii- 
mte with thi MiSi degrte, a niw Mastlf'S degres pro^ 
iriiii is to. be developed and tested. This degrae Is 
giiigntd for tha induitrlilly oriented Master's degrae 
students and is i founditlon for a broadly triinad 
future PhJ. student, This digrii progrim filtufii 
expinded courii houf riqulfifflints, a new diViflitf of 
the otitheiiticil iciencii in tha cuTriciiluni and tht 
iflCliiilon within this curriculum of mathfinitical nodeli 
coursis and couriei which interfici sivefal of the 
laithesiiticil iciincii, A iignificint portion of the 
pfojict ii dfVQted to in innoyltive davelopment of 
the iddels courses. 




file devalopiant iiid teitiii| of in innovitlvi Ph.D. 
pofgrai is alio i tisk of this pfojict. Thi first twov. 
years of this PhiD, prQ|rii will elOlily rasfihli the / 
propoied progrM^ The student will speelsUil 
during thi latter portiin of thi progrii, The goil of 
thi prsposid progrii ii to providi, it thi Ph,D. liVili 
triining which is mn reliyint thffi traditionil PhiD. 
prQiraii to cphliiporafy iitheiiticii probliii. Thi 
prdfftt pfiviiii ifiiftlfi^or thi iadystfiiUy li will 
as thi acidiiieally eriintid itudint. Thi leri innovi' 
tivi ispiet of thi proirai is the expirliintation lith 
I plin to ^Sibine i student interist in an gutiidi 
irei (ipiM biologyj eity ind riglonal planning, 
envifoniintii lyitiiBij itc) with thi apprpprlati iriis 
af lithiuticil iciencts 

IVALUATiON: 

ivaluitian iiiting it Clifflisn Unlvirsity and 
eni It Kaihiytan Stite Unlviriity will hi conducted 
to gathir input froi ippropriate ggVirnMntj induitfial 
and acidiiic spojiesien intiriited in idusition for 
mathiiitleal Klentiiti. Also thifi is isiofiatid with 
thi projiEt it Clisson a teal of six coniu^tinti^thne 
frsi iQiieilc initilutioni ind three ffoi non^iaideiic 
inititutienii Thii teii will lid in thi diVilopiint 
ind thj evaluations of thi pfogfiis to be diVilQpid for 
thli project. In iddltion, repriiintativis froaihe 
Dipirtiiient of Mithiiiticii Sciincei it Cliniion wfll 
diicuis the pfojict at Virioui prpfiisionil ftiitings 
and at Other cglligii and universitiii. Comnti^ 
fipivii frpin thesa iijcuiiiQni will bi included in the 
evjluation of the projict* 

MATERIALS! I 

m rnitm riiults froi this project will In^ 
cludi detaiild QUtUniS of prograai for students In 
fflathiiiiiticil sgiencei with speeialtiei in one of thi 
ireii of eosputer iclinci, cQri latheiiticij opiritigns 
raiearch, gr prebabiUty and ititii^i. Alio to be 
ineludid in ditailad notes on the aod^s courias 
developed during thi pfojict. Thill iiitlfilll» to- 
githir with the ivaluitloni of tha reiulti of this 
project at Cliison, ^ill bi aide ivailible to any 
interiitid pifsoni or institutions. 
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» 1^ . 

upn tfiiwi cmitUi @f Coafitinu Imi a! the Hithsnti^ 
£il icien^iB prisf tg puUkaiion. Im i0ml evaluitioo a! 
Chi uiifulniii ind v^lui ^ki ripofi vlll of mm k iiipUci^ 
in iti miplM Qfi Ihf pa?t of l|i Intended lydience &f piofea^ 
ilonili Id ihi DftCtalkal s^iAQiii 

mmh * 

!ki §nl|r uliriil ftdm d Ihi prgjisl ii 111 fipofti 

I it lid ^irpoMu HatlmaU^l Sdmm in MufHU$li fpt^ 

CdUiiSi 0 lUd^i^ MliSUi WHI^ fhif fepon if 
availabU il \iM pfepAid tm the Csnferanca E§ifd of the Mathi" 
ulkal igien^eli 2100 Feiinlylvanii Ave., ISJ2, Mlihingtsni. 
0,0. mih 



Thi pufpoaa of ihii pfojeel ii t^ iiki an iii-iiplh lufva^, 
hf leideic jm WhU, d iduullsn in thi mathiuUeil lii^ 
tagfi la {Bui^yii? csUegea mi ualvifiiilea lad la m^^ii ml^ 
li|M i%mM isf llEUUa in thi ftlNd iulii rad to |ra» 
pila ifid dlaiiiinaii a repofi d thii mnp A pan of Ihe pr^ 
poll la lo'diVilop Hind infohllldn bliad qo a coipaUisn of the 
riittlEi of thf priiini iyrvijf and ihoai of iiiiUf lurveya m-^ 
iueltd far leidiila yiare 19?0^n and IHHi. 

\ 

Thii lufvij and its n\^n ire l^anded to be uaeful pflier- 
ii^ IQ lebira of ihe UJ< pisfiBsienll ia^h^tlQal Esmiunity 
^ iipieUi^ to ihoii vho held ind miki plani kt dipitsinu 
in Ihi iathailiQii iciencii In Ihe nllion'i ynivefiiliei} fdu?^ 
lilt gQllegea and two-year cQiligii> Tttiri m mi 2J00 ay^h 
daplirttinU^ Induicrlil and othir srganiiiliipnl tUt m}Uj 
ulhpllleal identlati lay dm bi expistid tg hmUt Hmtlj 
@f indirectly itm the pFajiQti 



Ihi aufvey mthoi^lQg^ i§ m iBaintlally inspvailvi, slnei 
if la parLDf ita purpoae to eeipaife fimUa trlth thsii of alii^ 
litiy cggdpted iurviyi lor mimU yeafill^O-H and 19y^6^> 
Ai caiparJ with Ehsai eatliis lufveys^ hQWfver, the preaent aur^ 
Viy il InpVitive in chit it d^elepi isfe infsriician reiirding 
11^ l|ei'iai isd ethnic g?oyp d ^allege and imiveriily figulty 
in the iatiaaticil aEiencia. Like t^e priviQue suFviys, the 
prilttl aii?vey il |1§q goneefnid with innsvatisn in Chit il fivii 
asli iBfofiitisa sn Ihi iitini ind chafaclir gf ia^atlve lalhi- 
Utisll initiuctieo techalquea in uii Id QsUigia and univeriitiea, 

ivAUflioHi 

Thii piojesl ii not being fsmilly iviliiited, apart fr^ the 
fait thic ite report ifai eiiained md paaiid by i isiU id hoc 



Thi uln pr^blp taqsynlirid during ihi projiQl m |ha| of 
Becuriag an adeqyati mabir sf rgipsnaia to thi Burviy quiitlan^ 
mlHi 5n the pift Qf deplrtianiB in the eurvey iaiilee. Thii 
prsbiffl appeara tQ have been dye (apart tm what iiy be a genefil 
inEteaiing rialaUn^e ts fllUni^yt detallgd and lingthy peat'' 
ionniirci) ta the flat that the fSifviy qytitiannairei addreiiid 
Wl fall'tiri enrdlientl, eie> byt mli not be iini out unlil 
Jinyify HUi owing to deliys in the ilafling diti of the prsjict. 
The iiin leiiyfe adopted U cOunUr Ihil prsblei m an gztenaive 
phgne foUgv^yp by Ihe iyrviy Copittii and itaff to aieufe lofi 
riippniiSi TheFi vai aleo a chask sn velidity gf reipanse data 
thrpygh a Hill iUfViy of nsn'-'f&ipondtnti^ 

ADDITIOHAL CQWTI: 

The lijrvey reiulCl ind Npott have been ind iti biin| pub^ 
liciied in a\n\ibi? of waya. thi Octobet^Qveibeif 1975 toil^ 
Ut qI the Cinliringi Ssard of the Hatheiaticil iclencei cirriid 
a ^o-pagi pfiviiw d hl|hllihu froi'^ report prior 10 its 
pubiioitlon in Janulry 19??. ioie d the iOfi iipo^linl and ■ 
8tfikin| results of the lumy were diiQribed in invited addfeiif 
il on 31 Jinuiry 19? 7 by tvo d the Sumy Mlttee liibe'fi, 
John Jewell and Donild Albirij dyring the irmual ffliiling of Ihi 
Halh^alical AiSQelitlon of kiUu in U-, Loyii^ in addiUoni 
two afliclii snfhi lufViy fiiults are to sppiar ihsftlyj qdi of 
thp by Frgfegaor Jgwelt in Ihe If^^^l of |hi kirioan Klth^a- 



ficel Society ind the slher by hm 



or Albifi in thi T^O 
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fhis ngw prog f 11 providii an iltefnitivi to m 
tradltianal M.S, in MithaiMtiei for thosi Btmm who 
wilh la pripWi tliwfilvei ^l^fsent in businiss^ 
Induitryr or govsmniifit. It ii a ^'pfofsssienal" pre= 
gram in the Sinsi that it iquips i student to hmm a 
priOtlcing appliid iiiithiiiiatielan in a nonadldiinio in- 
vironssnt. 

AUDIlHClj 

fhi in.tindid luiiince eoniiici of two inain ffpups; 
(1) Currint gridyatii Qf undergEiduiti profriffls in 
faathiMtici/eoaputif seienee, ot in lomi fiild ts ^ 
which sathimatici cm bi appliid, with in intarist in 
solving conteinpafiry prsbliffls, who plan i Qafatf uiing 
mithnnatici in Induitry or govirnffient. (ij Individuali 
now giployid in industry or govirninint who wiih to » 
provfi their aathiiBatieai ikills. Studinti m ^ntar 
thi prograni tithir en a fuU-tiffli or a part'-tiisi basis. 

MOVATlOHi 

The progrun einphiiizii mm^ worjc in iuqh areai 
as Mthiiniticil mediling, npgfical anilpii, m^tf 
ieiinci, fflathiiatieil prograniifigt appliid probibility, 
and analytical mithods il\ ippliid fnathunatias, fathir 
than thi" traditional iithiinitleil afiii inalyiis, 
alpbrar and topology, iach itudant ii alio iJcpaotid 
to blOTl will-icquainlid with it leiil sni potsntiil 
area of applieation, 

The feeal point of thi progriJii is a ntw eourii on 
advanced fflathirnitieal inedilinf/ irabodylng i caii study 
approach. During l given yiir the coursi ooniiits of 
Siviral dif f irint uniti, obian io ai to provide a wide 
variety of problin ariii and fflathunatigil ntithodology. 



In Sdii eases instrustQis ire upberl of the fieneiiiiif 
fasultyi for othef units initius&rs tm ii^ustfl&l or ^ 
goyimiiBt l^iitdfles iii ifi?lt@d ^ particlpitip In 
this way studinti Mm iwirg ef the klndi of pEoblsBi 
and of the kinds of lath^tigil ssithodi that are of 
mtmt interiit in Industir goviminti 

IVALOAflOHi 

ta Mviiory Calttee hai fo^ to mnl^t 
thi de^lop^t of ^ m™i ^ ^ Mllil ia Ihi 
fgnuliti^ of policiis e^Sersiag it. We Coalttfls 
^nsiits of wiU-'knoHi ipplild iitiiiiatiaiani iriio ire 
gurfintly espl^id In iflduatrlal or gomnient l^n^ 
tgriiS. 

ultteti iviluitlon iust be hiied on tte lu^eii 
of gradyates of the progf^ in leaurlng ^lopsfit, and 
thiii if figtiveaisi tt appUid latiieiatl^iani in their 
later ^oaiiirii We are eneomaged 1^ the responie to 
date fr^ pot^tial eiployefii the firit studenu to 
oOQleti the progiffl will to fo during l$l7i and tiief@ 
ipi^ars to be I oonilderibii i&mi lot their lefyigiii 

~ Hd suitable teit utiflals lliit for the ^urie 
on advan^d lathiiatioal lodellng desqrlbed ^§ve, 
Thus I nstis ari being prepared la the coufii jifofreiiii, 
fhisi ifi written by the vafidus instruo tors <; with tbe^ 
profrai s^rdinator having flSiral ril^nstoillty* At 
in ippropriite tim thli iitsrial will be liM afiil- 
able in priliaiBary fo^ to a iilll naaber df .^thir 
eollegis and unlvifsities. Inid on thiir imrieDse 
IS well as our owni final rivliioni and iodifioatiofli 
will bi lade* Ivintually, a wider diitribution §f the 
tiKt is planned ^ perhapi through i oMerolal pilisber. 

In addition m thi nonal probllil involvld ia of = 
faniiisf r pubUei^inif inj iWaii^flBg a new idueaticmal 
prograffii the foUowing nay be wpi^ ientioning ^ 

isffii ggi^aniei do not ineoyrage U^if profeliienil 
^ployiis to participate as lidtufiri in profrais such 
li thll one. Thus, ape iniiviiuali whoi we hai« ap' 
prQichid have btin unabli to pirtioipate, iftd dthifs 
hiVl done so only by using viestlon tin, or l6ing 
othif sisilal ifrang^ntii 

We feel strongly that iathmtisal iodgling m 
only bi Uarnld by trying t^ do it^ flthir than by 
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i% to ecMplAtA m Frajaat la Applied Math^atles 
pMxt of tte d«fr«tt fvqulramettis ^ tf« alio oonduet 
ft iMlnar is eonji^etlen vlth tiie ^uvis on Advanced 
ItittiwiittcBl Itodttllaf in an effoft to provide as nuoh ^ 
pww^^mm mm poailbla fof tiia studants in oominf to 
§:ripa vitj^ a ▼arlaty of nav and aoiaawhat lll^foniulatad 
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MM IWARDBD! m(y II 1175 DURATlQNi IS. I mntVi 
lEOJlCT TIftlj mum QF CUPH BAiia UBRARY LIST 

Pig^ DIRECTOR! % m\m ' 

P^OJICT mm%%\ MM Spicial Froiecfei Office ' 
/ Depiftinint jl^Mith^RiitiGi 

Cilif&rnia^ltite Unlviriity 

^ • (411) 881-30 

PURPOSljj 

Thfi. liVst pufpsii of this pfojlclf wii prqduee^a 
fiviill Viision of tht Baiig Libriry Lilt published m 
1965 by (hi ConyniUie on thi Unllrgridugti F^sf ram in 
MthiRiti^i of thr Miehiniatical Aiipoiatisn q| ■ 
Aoiirici (MAAh Liki thi qrigi^al^ the Ijjt ^ inianl to 
assiit in the seieetion of ntathi^dtici b^k| ind olher 
teatifialj foi libririla wherl Uniltitiopfr of budgiti 
bpportunitiii to tmim iiipltSi anJ^pertisi niay 
ilks this pfQCeis difficult, fht 1965 Li|£ hai biin ' 
yepj<lU feciiyedj^but a riviiion was needid for tnm 
pfincipii reiionii (1) thi ippiiEinqB of many niw pub- 
liqitiqns, -lecoifipinitd by tht ftlative obiQliSGenci sf 
somt older ittisii (^j thi rise iji impoftinGe of i num- 
btf of iriis of Mathiniaties^ especial ly in ipplieitlonii ' 
(3) decided shifts of imphaii's in the undiifriduiti 
mathejiiatici curriculuin, " ' | 

A lecDnd purpoil vias to istablish a iptini for con^; 
tinuilly ypdating the liit ind for prepiring a nBdifiid 
iiil iddrtistd spicifigally ,tQ the needi of two-yiar 
coUigts.. , ^ 



AUDIENClf 

Tht friiniry ludienci coniiit| of librariini 'ind 
nUthiisatiGi ficulty ntiirbirs jrisponiibli for itlicting ' 
libre^y niatiriils, iipieUlly in mlltr coUtpi and 
univifsiiUei, The list ihouldlbi uiiful in Qthir ways 
to tiichifls and itudenti of niitfifiiiitici, i^g* ii § 
-g^i -fe&- 4n4flpifldffit -rfid iflf ind prQliigignil -divg^lop^-. 
mni* ^ V 



INNOVATION i 

The reviiion lists many new bookSj and ifiiny ' 
under h|sdinp ripriiinting arils of mstheniaties thit 
icarcfly esflitid tin yiirs An innovation in pfO'" 
'' .cidpri wii^hising tht Ijiitial surviy of niwly publiihed 



itiini on the "Tiligfsphia Rivbwi" iiction ef The Araer." 
igln: HatliitfiatigjiHBSt]!^ mch giVss niafly csif lati 
odviragi in^ wae esUbUihi^gnly in 1117. The ri^Iar 
coniribulbrs |g th^"feItgfiphi€^ievifiWi">paftl€ip^^ 
jativily in the lelectlon proeiii^ t^e niw Bijlc 



iVALUAflOHi . 

iviry iietion §f thi reviiid^^t,wai. iubraittid to 
eni or mu eensultant spidiiUitB for'aiilielsii. The 
list ii a whole wii i§viiw@d ind approved before pub^ 
lioation by CUPH and by tHe qonmlttii on ftiblUatldni 
o! thi haa; , . 



HATERIALii 

Thi rtviiid |a§ic Lifara|y List Was publiihld || 
i pififbigk in tiifly 19T7 ana i^lvailibli at a noiinaL 
prioi lim Thi Miihei&atldil Aii^iition'^f ^rkii 
1121 Connecticut AvihUI H^W^/ Wilhlng£on< bS 20031. 

A lii's ting Ible prodiigt' ii i ni/gubsmlttie oni 
Sas^c= Library Lliti of thi HAA CoMDittea Sii Publioillonl 
^Thls Itibcoiiiittfi, with thi asilitanci of a nitwoik of 
iilkted nio^tofi fipQsiblt for the various lUb^afias^ > 
of lithsniaty^Bi will ferisfiti iuppliiQgnta to the Uat t 
furthir rivisions, aril iptcUliltd liBti such y the 
riviiid two-yea;^ oplUge Uet privlougly mintionid. 

PEOBIlMll 

The nuin pfoblei hai been the completely foregee* 
ibli difficulty of liking a balincid and fair selection 
of i fiw hundrid ^rthy booHa froi the lany thquganda 
iVailibli for ;cqniidirition. Qrganiiation ^ ^ec^ 
tiqn have inivltably Invqlved arbitrary and iOfnitlBift 
painful diciiioni, but thii iditoriil group trii^l^hat 
thi risult will bi, If not optiffial, it lust reaigni^le 
and uieful. 
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ttTl hmiSSt m^t h 1971 DURITIOHj 42 mntU . 

DsplhiRlht Of Mithlhiatiel 
, CiUfafnli Stati Univsriity 

Hayward, CA 14542 
(411) 8SU324J 

^ WRfOlli \ • . . * 

fha pflv&lUnf undefeinphs§l§ on ipplicationi in 
iicondary ntheiMticI tiiehing ii dui in laigi pirt-to 
i.la^k ef SGAveniial iQuraei gf pfobliiis vhUh an 
aQthsntUf inttrtilihf J and uiabl^ In Ihi claiiro^. 
Mil thi'undlMphaail and lick^f matirlalf hivV ' 
biin eliifly ifgo^niHd tot pf£ii but thi preblb pir^ 
liltg, fhi pufpoif of this- pfojict ii W divelop a ^ 
mm te@k of ipplisationi in thi fDim of probliRs I 
that |{l autha^tie, intiiietingi and usable in the 
eUiirooRi The sourqei^bogk will iIsq contain iddilion^ 
al aitirlil to ficilitali thi uii of thi pro^leis, 

AUDISRIi 

fhl leufdi book is iddfiiiid primarily to tiiohars 
of 8f§§nd^ natheinatici (gradii 7^12) ^ and through 
thu to thair itudihtii It will probibly bi uiiful to 
so!» tWQ' and fQUf-yiar eollige mathemlflGS instruetgrs, 
and to instfuetofs and studgnts in pri- ini initrvi^g 
training for raithliaties tiachirs. It ii hopid thit 
tha iOiiTga book will also bi influentiil on author§ of 
ittatr^stloAii ioatiriah for aahool ^atheia^iga. 

imimmi < - ' 

To thi bast of oyr knowlidgs^ nothing of this kind 4 
has baan publiihid In Enfliih* 'for about thirtv-fivi 
Y9^i^ In |hpt piriod thi 'hif|) ichool curriculni hii 
changid fraatly ind thi rangi of ippHcations his 
broadantd driMatieally^ tba loufci bc^H itsllf will ba^^ 
In innovation for the presgnt gintrition of tiiahfrs. 
It ii'innovativi in at liait tv^ particuUif further ra* 
apectii it is baiid in large part on a broad appeal ^ 
^fof oontfibutionsf and it gfflphisiiis thi prpQiis of ^ 
^thiiaaticil niddiling, which in th@ pist fiw yam his 
Qtm to ba ginirally ricogniiid ii thi true inte^faci ' 



batwien nithiiRatigi and '^tha/rest of thi aniveraii" 

^ Baiidii biinf evalyataf In tN usual wiyi 1^ thi 
sponsorii^ ofganliatloni (tha eMittii on thi Dndar^ 
fraduate Frofrp in Nitheiitiea df Ihi Mathiioatit^il 
Asaodatiofl of ^arigai Ind thi Hatipnal Counsel of 
fiaihffa of Mathei&atioi) md by Hlf staff and thilr 
oonsultantii both thi plan ef th§ soured book as a 
whola and Wit gf thi individual problfis have bien 
. valuat|d by labondify tiachl^s and othei iathiiatiqi 
Iduoitorii Althouih It.was orifinally Intindid that a 
prilininary iditi^ ihould .bs diitributtd for ivalua' 
tidfi ^ a latgir sai^U §f ^tiadhlfif^ tha project hia 
ivolved in iueh i wiy that th^iditoiiil group now 
-doubtrthat the bgnifita of thii pfocedura would offiet 
the dia§dvintif€i of thi riiulting delay in 'final ^b^ 
lloationi " 

The source book will qoniiit of i ' tvo introdiotory 
asiiys; a colleotlqn of ovei SID pi6blffii|i, ranging ffoi 
siinpli 'itofy probliiu' to extendirixiraiiii in iltiii" 
piiticil modeling, inoitly pouped to gorriipond to stan? 
dard aegtioni §1 standifd>j||thiniitics coufsiSi^ an an^/ 
iWir nation I in aimo'tatid bibUographyi ind an indlx« 

It is expegtid thit thi sourci book will ixiit in 
e^llin^aUy final f§^ in thaAlti iprinf of 1177, / The 
auipic'ii und^ whloh it will ba publiihid ind the,1iiin'= 
ner of distribution ire itlU btinf diicUiaed, / 



PROBLEMS i • , = < * i- 

Early ig 1174, iq icdordanQa with th^ originil 
plin, contributions to the source book were iblloited, 
^ advirtiseniints in a oonsidirible nunA^er of period^ 
icilgi It was e^potid that the lain fiinetipn of the 
irfitof ill youp would be to lift throU|h thi materlil 
riciived in responie M to edit the beft cohtribytipni 
for publication^ SQisi line 'contributions wire recei^edi 
> kt in gineral the respdii wai siillif thin ixptcted 
and univen both in ^allty ii^ coverige. lor thie fi|- 
lon the editorial poup hii hid to develop lirp iioynta 
of itiateriil froi 'other riiaurcis, and this in turn has 
caiiid delayi in, the GORtpletion of the projict, 

ADDITIOHALCMN^ii 

y Khil^e the iponsori of this project nitUrally hope 
and ixpiot that thi sourci book will be uiiful is i 
g^rce booki thiy alio hope that it will act ii a itii^^ 



b1«s %0 fii£tt«r Affords Along the mamm linm "by indi^ 
vidoal ^#achers* audiofSf and ^ other professional 
gificAipe* Fe^hapa t% will eantr^bute also in ^Is Imy to 
i fln^ desired reorientation of secondary aathdnati^e 
edyeatioiif of whioh a fsnsrsl flour i ah Inf of food sp= 
plied^obleas will be th^ principal manifestation and 
^ha principal instrtsient^ 

* ' February, 1977 
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mi MMSlDi llpia^f Ip 1171 ' mK^mx 45 BODthi ^- 
la fl| ff!lli5 OF APPLm iggHBftf ft! AT W jWXttlS ' 
ll^JlOf iiiK|gti D. Buihav 

m^f puss I NJui sptciii ir ojicti ef f ice ' . 

Sipiryient of ^Uthiiatki 
Qdifdrnii stiti Dnivaf slty 
iiynrd, qa I4S42 
(411) SS^3243 

m^m In Nith«ti§i (OUlM) of The Hath^tiiil Alg§» 
eiitien (JAA) hii l^iin'riduendlng thtl imdifgfiduiti 

^Nl in ipplild BllhiiltiQi vllh mphiiii @n thi 
pioeisi of aittmtl€il ndiilng. The reqgmendatiQn 
hil rmivid vUli intolflNnti birrief tp itg 
t^Isiotatisn hii bHii a Uek luit^Ie printed aa- 
tifiili an ^ish ludi mni% aighi It baiid. The need 
hai tein fer reallitie diicrlptigni of ^lidations of 
iaQjMtigl itit^t li ref irdi both MlhMitieal and n^- 
lathBati^ai eDntenti vould be vitiiin the reieh sf id^ 
vmid onierpadi^teB coneentminf in ^thwties, 

fhei fQal of the priient pfojea^ ipQnsof ed by tWki 
m Id alet thia need ^th latiriali not gnly drawn 
fra aythofiuti^ soufcei but alio'tisted for tiioh^ 
Aiiity lii tbi ellasrooit 

The iatiriali'ari writtin fsf InBtryetore and itu^ 
dinia in coufaii of the type jmt deeoribedi and thoie 
involved in aeaimrai special prdjectii ai^ othif edu^ 
oatioaal activitiai hiving the aaie feneral piL The 
piiiify audienii consists of the instiuotofij vte ny 
want to adapt the saterUli to the ipeoifio needi of 
thiir Btydenta inlbad tt distribyting thin inttctr but 
the pDiiibiUty af dif let use by §tiident§ is not ixslud^ 
ed< fhi C^ ge itudiai any also ipplil to %mt MthtiDat^ 
iOf inatfuators and othera ai finiial piofllBional rid^ ^ 



Ai ilriidy eufgisiedi the j^terUls conatityti in 
instfyotionil reaoufii gi i t^e difficult to find whin 
the pfo}fqt wii befunj and still icifcf. Because of 
the dipth and wiaty of thi'seviral Cui itudifs . they 
diffef fmwhit ii found in rent textbooks in ap- 
plied aathiinatiei. lidause of the style in ^icb thiy 
If I done, and in particular b^ause of Ihi intentionil 
liiitatign of thi iathiiiati^s to standard underfraduite 
. i^ectSi tl^y are mch more accliiibU to undergrade 
uate atudinti thin the'usual articleSi reportSi and -. 
other piAliihed accounts of authentio ipplications of 
sathtsitlcs, : 

The fiot thit ti^iy ha^ been tested in diverse 
Qdlleges ind univariitiis should enhinoe both thiir 
uiifulnlss and their icceptancii 

fhe classrooffi testing already mintioned has of 
courie include a large component of evUuationi The 
dlatribution to anhamatics dipirtnents ii being accon- 
> piniid ^ I refiest fof oritlclii, reports on use, ind 

f\ any other cnents. fheie will be taken into ascount 

' when later verii^s art prepiredi 

mmm\ f 

The laterials were pq^ished late in 1976 urriir 
the titli CaaiJtaaill ifl_ABBlied Haaeiaties . One 
' mfi was iint to iioh of the lore th^ two thous^ 
colllfe ind university departments of aathemitici in 
this country. For as long as the su^ly Uiti, glnfli 
copies will be iant frii of charge froin the project 
addresi upon requeat. 

Thi voluie opens with in ii^roductory chapttrj 
"The Process of Appliid Mlthti^tici^" ^ the tditorj 
Naynir^ S< ThoiDpioni This is followed by a report 
"The Trial "teaching of the Hodulei' and then the fol- 
lowii^ oise itudiasi 'Meisuring Power in Weighted 
Vdtin| Systeai;' by williMR 1^ Luciei 'A Model for 
iinicfpal Street Sweeping ^erationi^" by Alan C. Tucker 
f and L lodin; "A Matlmatical Model of Sanewabli Ri^ 

iourci Conserviiion/ by Colin c* Clark; "Somi Ixaiples i 
of fUthi^tioilTiOdeU for the Dyn&nics of ieveril^ 
Spe^iei Icosyitefiii ' 1^ M. h via der Vaarti "Fcpula^ 
tioii Mathe^tlci," by Frank Hoppeniteidt- 'MlcDOii" 
aid's Work^^jilffiinth Infietioiiir by Denald Ludwlg 
andl^niMin Drtiytock; "Modeling Linfer Systeis by 
Frepency Response Methods,* by William 1, Fowersi 
• Htmu Analyiii of itiam Generator flow, " by Thsiis 



P&i^amhingt and "Heat Tranafef in Twommn Boil, " by 

, ^aotewerfcl^ problMif have been eneQun^ered in 
•Jivmitian of %his prajaet. ^ 



^bruary, 1977 
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FROJKf AlDRBSSi Dtpartiint of FUrt and Appliid 
'Mathenatioi 
> wishingten Stati Univeriity 
FuUniiii, VA I9l§4 
(501) 33i-8iiS 

!hl ptimTy pyrfosi is to devglop niw idycaUonll 
5pti@ni; pf iMfily it tht gradyati ^val, to^spns 
foi nen-iiishinf bafiifi in thi fsatheniatlcal lEitnces. 
Spielal liphaaii will bi placid on ^IIU fec^ired fsi 
iffiatlyi €OWiQatiQn|nd sollaborailon with non^ 
ianlf ^irdralop^nt of thiis ikilli ii 
ai I migl "^^ttiit to begt u§i gf ntath^ 
natleil talinti in ianageienti Industryi governnintf 
and othif nonacaMs sHtings^ 

miMh ^. 

Although thi taidiM-iuiiinoi will aonsiit of 
gMsale itudanta at Wiihington State IMlviriityr tha 
ultimta audiinee will bt dipirtiintg in tha mtheniat- 
Ical SQianoes at other educitionil initutiona, whirl 
ma of the reiulti of thii projeot tnay be found idapt^ 
able to loeil eonditiona and thua contribute to wide^ 
ipread iAprovinenti in graduiti latheniatici'eduqation. 

imhim ; ).... ' 

ipeeific fiaturii of the new options will-includer 
(1) new oufriguli with stronf Interdiioipli&i^ inpha^ 
lilt diVilopid in soniultation with nonacidenig iithi^ 
oaticianl and liplayerg of Riitheinitiglani ai will is 
univerait^ peraonnel outsldi Riatheioati^li tl) douiie 
gutlinei and other instructional' niatiriali for gQursti 
and minall atrisalng satheMtiqal jnodellng of rial'' 
^rld phinoilMi 13)' on-oampua and off^oanipm work e?c^ 
pefiengei (internships and "preinternships") in?olvinf 
lignifiaant Inttfastion with sptfialists in othir 
fieldai (4) th^iti sonbininf n^thiEnaticil reiiirah with 
iaaedlati application to problpi of aurrent intirist 
originating outside latheniatidji In all of thisi 
ipeeta the project ii beif^ ^idid by i luociseion of 
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viiitinf itaff iinbiii ssleoted for whit 'they oin oon^^ 
tribyte to thi pfogiai on the ^basis of their own 
priinoiSi ^ ^ . •! 

All majo^ aspists of thi projlct will lie eviluated 
I twilve^se^r nationil idvisory oomiltee, The 
projeot will ilio be oioiily coordinated with ("he pro^ 
jict ^An Altemitive in Bigher Idugitidn in the Hathe^ 
Wtloal idienger at Clenison Univifsity? ia§h of the 
two projecti involvei i feview of the ideai and nateri' 
all developed by the otheif and there Is an i^qhinfe of 
fioulty perionnil betwiin thi two inititutionSi 
ii 

MATEElAliih 

The project is producing a variety of Initructlon- i 
il laterialsi y wtioned above, fhi project is a 
whole will ba desorlbtd in leveral interii reports and 
in a final re^rt to be prepafid and widtly distribytid 
lati in im. 



Beoiuie thii projeqt nqyirea significant intir^ 
letion betwdin pure ind applied niitheraatielansi non^ 
natheiaticians, acadeniic persennil and nonagadefiic 
personnel, it was anticipatid that thift would bi iis^ 
give probiiii of piriuiiionj opordlnationf and tst^^ 
liihoent of rl^rt, fheie pfqblens have not arising 
m have been given e)!diUintIoooperition ind support, 
and then ippears to be wi^t agr leiaest 4th our objic- 
tiviB. 

ADDITIONAL CCMHTSl 

A lajor aDneirn thriughout thii projlct is that 
its riiulti should bi adapt^le to othir institutional 
lettings. lor thii riison iMg otherSi wi will be 
glad to send detiiled inforniltion iteut the prgjeqt as 
it developi and will wilaoisi any opportunity to tx- 
ehinge, idiai about this project or liniilir onis/yndir 
wiy ilii^^iri, 

Flbruary, 1|?| 
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Mfl ^immt Maj 11/ 1976 DURATOT; mnths ^ 

f 

. isoJieT TiTiji ccs^s^i ON mMCH m> mmmmi ^mm 

OH Tffi BmimM DBl ^ HAffi^m^ GALCUUTORa 
a MATOTATlca MraUGTlON 

HlOJiaT DiBiCTORj to. Edward laty 

HiOJlOT mm^t Hatioaal Institute of Idueati4 ? 

1200 19th St, M,W. ^ 
WajhiagteD D.C, 20208 (^) 25i^$76^ ^ 

(1) Anal^zs ouiTgnt iituation with reepsGt te haad-htld 
esloulatsri as thay relate te aohool ^thgaatiGsi (a) iden^ 
ti^ aeedsd reaearoh and developognt en ealeulatori in 
Bcfcool matlieBatiqs; (3) nsks recomndatigna with respeet to 
part (2), above* 

Aromcii ( ^ / ' 

^inaiy audienc% is poliey-aakeri at NSFfasd m, but it 
IB hoped ttat the ceaferenoe preceedingi will be of interest' 
and value to a^ene eonceratd with the learning and tsaehing 
of sathematicB at the pre-dollege levels 

IimOVATiaii 

This is the first eonference on the sub jest te b# spon- 
sered ^ Mil and HSF, Th^ partisipante ineluded aathematidi 
edueatera, aiathaaatieiasa, pgyeholsiiits, teaehers, aiid re- 
prjientativeg from parentg * groups, the te^rtboefc induat^, 
and the saleulator iaduatiys ■-- ^ 

None, except internal, 
MASRMUi 

The eoafereBoe preeeedingi wi]J. be av^lable from the 
,^oJeqt direeter in Maroh, 1977| at bo charge for giagle ^ 
cepies. It will also appear in the TOG gyatem. 

•additional CCIMNTi The National Inatitute of Mueation 
aupportsd the Conferenee with a matshing amount. 

Februaiy , 1 977 
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Bithiiitiei Ed^itidfi 



FKJKf NUMHEi -!ED 6^010^ MT AHAIDED: $671,200, 

PROJECT TITLil iKQHDARlf jCHQQLmTMflCi CURBICllLUH 

iBWlCTjlMOT: Howard Fehi * 

PPO^CT ADDPSii lis HiSt SSth Iftiit " ■ 
J- . M YOrki N.L 10023 
(2121 874-3624 

Traditional ly^ and itill in vogui in the United 
iutss §f ^rica; iieondary ichsol fflathematioi is taught 
il four iiolfttid branehei-arithi^tiq, ilgiira, geoinitry 
find milyiii. Developients durin| the 20tfi Century have ■■ 
Mm that ill thiSi bfanchiB m bi tiught ii m uni- 
fiid lith^atiei. fhi purpoai of this project wii to de- 
VilOp i miified aathiiatiei pfograi!! for capable studgntB 
in the Hoonafiry ichsoli/ gradei 7 through IL By thi 
ar^ of gfidi 12, thi iithiiBatieal accoiplietent would 
^mm to include Die to two yells of uiual CQilep iiiathe- 
Mtioll Study 

AOKBICli 

Jhe mriculiM ii disigned ftr the upptr 151 of., 
leidttie iWUty-thDii intinding to gontiiiue their atudy 
It tht coUlgiit^ and, uniyersity le^eL In the OJ.Ay 
thi pottntill nuiyser of studants iiiPgcides 7 through 12 
li mi If 000, POD Btudinti. Thi number ttachiri rt- 
quired to tiich theie studinti wo^ld nuiber iori than 
10,000. Dhiii.iat^nitd for the highly eipable itudinti, 
thi prograi m be iedifiid to fit thi niedi sf ill 
golllfl bound itudintSp or 3,000,000 lore than thoii 
Uiid abovfi. Haw York State hii irobirked on'iUQh a 

wmmMy ' '. ' 

To ^fifilt thi prograi, two teafia coniisting of a 
MttaMtiqiih. and in iduaator, uifng ill availabli ^ 
l^lidpi pioduoid a 1^ and saquince Ohirt of a 
grj^id eufrieulii Bnii two eh^rti weye tranifopid 
Into i ilnfli m which foned thi baiii for all aub- 

^^l^> W^^f saeheiit^ ' 

iim 1!^ iitbmti^al educators mt in Juni for two 



to three wiiki tt.wpfk out^the ipigific content and 
pedagogy of thi c^rae to he taught thi followini ichool 
year, during thi nionthi of July and Auguit, about ten 
wrltiri wroti assignad chipteri'whieh wiri rivie^^d by 
othir writers and niktheniatislini, liindid and edited, fhi 
courii'wai printed and distributed to tin pilot iehools. 

Each yeir^ 20 tiichiri wire trained in a iix Wiik 
CQurie in the niatheiatici and pidagogy of the ooilrii.- 
Theie tiachiri taught ten cliSSli of 30 to 10 itudints. 
Thii proaiduri wai continued fof|ilx years. Meh courii 
WIS reViiid during the following/ iumiri through two re^ 
viiions. Thin the courie wii ri|iasid for use in ill 
echooli with qualified teaohirl". During the liit four 
* yeiri, inititutie^were istablithed around the country to 
inforiii tiachera and eduqatori of thi progriin. An office 
wii maintained to iupply infonnation, 

IVEUATIOI: 

During each yiiP df thi project, eich ixperinientil 
clasi was obseryid by a mimbar of the SSMCIS staff * 
Each visit Wii fQllOwed by a qna=hQur discussion with 
the teiehiri involved, ^fhe consluiioni were ujed to 
aisand thi sourii for the following yiar. All the expiri- 
mental claaB tiachefi convenid four tifniS each year at ' 
/full-day Saturday seiiiinirB to ivaluati the work of iach 
quirter. 

Thi staff prepared pmi-annuaL testi IB well as 
year-end tests which win administery to all studenti.' 
Iventually tjiii tests were approved by tht New York 
State Iducationil Authorities as a prspir lubstitute \ 

' for Regenti i™inations. In tatfoitiiry County, Mary= 
lind, iighth grade iSHCIS itudinti were tnatchid wit!? 
traditional ipal ability itudenta on stindardiiid 
teats with the SSHCIi studinti showing supirior niathe- 

' matici itlnding, j ^ 

in 1???; SBMCIi itudints were mtchid jgainst 
equal ability traditional studenta in In Edueatignil 
Testing iirvici itudy on Mathefflatical Coinpetence. Thi 
IIHCIS itudints were superior at the ,001 levil of 
confidence, 

Siinilir Jtudies were carriid out in the affectivi 
doniain in 1971 and 1973.: The iSHCIS itudents genirilly 
showed a griitir underilanding of the nature of iithi" 
matics. Th^riiults of all thiii evaluation operations 
were publishid and distributed ind are on file in thi / 
SIMCIS filii. 
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MATERIALS: 

The SSMCIS curicculum ,Uni£ied. the i/iit ruction 
through the basic conc#pts^s#ti , r^lationi^ niappings 
(funetionB) and binary operatiDni ,-on which ,are built 
th# structures^group , ring^ field, and vector spaces. 
Around this central axis the iinportant realisations and 
activities are developed for both algebra and geometry. 
The alg©br,a includes the usual number systems and 
Bftatricgs with activitieB on variables , expressions^ 
funotioni^ ^^uationB^ inequalities , graphs?, problems, " 
tetc. The geometry includes lattices ? transf ormationa , 
affine space ? doo^rdinates , ' vectors and euelidean space 
with suclf aetivitiei as isi?metrieSf congruence ^ dilation 
similarities, axiomaties, proof, etc* The geometric and 
algebraic study merges completely' in vector spaces and 
li^near algebra, *i 

The unified/organizations permits the teaching of 
calculua in the/sth and 6th year^ as well as the study 
of genuine application^ ot probability ^ statistics, 
computer programming, liri^j^r pjpogramming ^ numerical 
anaiysia and differential 'equatlonij ^ 

/ \ This material is avail'able in Six courses^ one for 
%aef3 year grades 7 through:, 12, fiacm course is accom= 
panied' by a Teacher's Cpramentary. i& added volume for 
Course 6 contains 5 treatises on moae^n aspects of 
mathematics that can be used by^ senior students for 
self^study. These books are Available f r om^tTi e Teachers 
College Press, 1234 Ajnsterdam Ave, ^ New York, N,y. 
10027* The first three eoutses are available in Japa= ^ 
nese from Shin^Su Sha Co, Ltd , ^ 12 f l-chome Ichigaya= 
Kagacho* Shin ju-^ku ,; Tokyo "ISJ ^ Japap , A commereiaiized 
version is published in the Innovated Section of 
Addison Wesley Publishing do* 'Hebrew' translations are 
available in Israel ^and an Arabic translation is under 
way, 



PROBLEMS I 

The principal problem encountered in innovating 
the program was the lack of adequately trained teachers^ 
both in knowledge of mathematics and teaching for 
rational, understanding, Where institutes have been held^ 
this ^|ficulty has been overcome ^nd the new courses ar* 
succeeding. 



February 1977 
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PROJECT DIECTOR; Pp, Man Hofier 



PROJECT ApDRliSi DepatM! oi Hatheinatics ' 
lltiiversity of Otepn ' 
EugenB, QR 97403 ^ ;■ 

Phone Ho, {^03) 6BMn6, §14105 

)tany tmhm at the iWdU behDol leVel (gfadeLi ^B) are 

IgckiQg ifi Eheit knnwlgdge yf maEheMtieB, -didactis and avaikbk / 

'fgiQufEei tu provide effeettye losriiing expqtknces for Eheit 

etudentsi With the denmnds fryrn studenti, patents, cufrkuluui 

spidallits, adalniettatBfg, iMmM ^tmtim and publishetij 

teachere often do not have tim to idEntify resourcei that ipbk ^ 

thp b ittpfeve their bowleto ^^ithOMtic^, learning t)mM 

and tgachiag itrategiesi nor to \mU '^i eelecf teacliin| latefials 

ts addresg the Igarning pfobkeg of thdr Student^^, 

* 

The Hatheiimtlcs Mmm Project is developlni flve.eQlIections 
gf iRBirvieg and instruetional feSdurce Mtorlals^frQi ahich teacherB 
My iilect to extend thii^ ^wkdge and Vq mh the iGarnlni envi= 
rpmnent fsr itudentp Pore fleislble And effective, Jheee are topical 
ttmm^ Intended for ifiiddle schoyl and junior hi|h sehoel inatha= 
Mtici teMhifg, 

Each fiSQuree contains \im on jatkiati^al ggntent to provide 
tmW-^ vlth 3 deeper undergtendip of the topic and pQBsibU ways 
to extgnd and apply the topic. There are sections on didgctlCB^ 
including information fln lesmirii theories ^nd practigei; techniques 
for diipoiing and e-pluatiiii; and alternative teaching itrategies. 
These are interyoygti with eoiaprehinstvu lut@ of daesropj jia_terial| 
iM develop ikil.li; provide exalDpleS of applicatisni and prdblei 
salving; give sugpatlpni for sEudent Df^ekise projeccs, start Ini 
points, esrfy-thfouih'and folloy=up, 

The titlerof the fessurces devekped by the projeet are! 

A. HIIMIFR Wm AND AJITMHC SKILLB 

B, m% frofortM:, and scaling 
c, mmMmnimKm 

I), AMD MQEMATION DlGANIZAtr^^' , 

E. HAIimCi IN ECIICE Ap SOCIEIT 



Thi tiisureeb m intended pfisArily for the LiSi by m^m of 
ifades 54, Imm, smU^ty school Mthmaticg te^ehyrs ceyld m 



iatHrifik to Biipiikinent thBlr prograMi Hathiffl^tica Supervisors and 
cQbrdinaiors S8 well ae cglkge and iitilver§i|y pefsonnel imli uie the 
risoLirces a§ a^ehicle for iii^ervicg and posiibly preiervlce prQirai^ 
kr Eeachcfi* ■ Tllire U w fixed coufie rif atydy sugpsted by the 
pfdjicti Tiaohers could ui^the reiourses to eupplgient a textbook 
Or existing pfograffi* Skillful teachers eould m the risourcgs as * 
a c-Qre affiund whieS they eould devekp a lathiEatici prograi for 
their §tudintii The rgigufces buld algo k uad ai math j 
siippgrt Mtefiak for people who are intere^tid in cofflprehenslve i 
or intBrdisclplinary probkia-islving curriculai 

IIQVATIQH; 

A distinctive feaEurg of the resourcee ie that matheMtiGs and 
didactics ideas kt teachers are combined i^ith clailfDOiS ^teriak 
fsf itiidinfs, 

' Th^vingterlak fof tiachere congiets of didactical infomation 
including, for paiDplei a study of error pattenis in arithietlCj 
iental developaent in pOMtry, saitery of kslc Bkilk ^nd 
lifoblein=iojvlni strategieH as well ai topki in the affietivi dosiln 
of Btudents and teachers * iackiround itiforiiiatidn on M^hisaties U 
provided for teacheri at the iliiddk ichOQl level who want to review 
or have mot katned the sathesiatki that underlieg what they teack^ 
Teacher coifflefltarieR show fektionahlpe hetween the didactks and 
inatheiaticd ideas with actual clasaroos practices and student behav- 
ior.' These are esordinated wUh extensive splkctiDnB of ready^tQ= 
m cksarooffl Mterlak emphadsini aklll developiffentj prDbkin sQlvlni 
and appUeatisn^. 

EVALUATION I 

The pfoJe-Ct inateriak have gone thr'fiygli va^.aue j^ases of fdra- 
ative evaiuatisn for three years, The reidurcea have &^en liSed and 
evakated by tgaehtrs with no prior training in the iate?lals as well . 
e by teaehirs who participaid in vorkshops iJSin| Che riiQurceiln 
ttt 01 in a Coipkte Set. 

Currently^ four reioufceS are being subjected to a iMatlve, 
evakation to^etefniine the sxtent the Tesdurces a! fedt teachij' 
behavigf in Che ihort run, Teaeheri k fifty claisroop in mpn 
have received differeTlt degreei of orientation to the readUfGii 
riniing froni lid iorial introducElon t'o two^hour introductory wofk- 
shnpe in the fall fdlkved by help-^seegioni and viiitationg. 

The evaluation teas e^neista of five peepk who have not been 
aesdciated with the proleet dgvekpinent. Cwo of theJe fotffl the idvii" 
ory panel sf the evaluation and the other chrie iiiberi fofa the - 
field staff who uork with the teaeher-uaers. The evaluation vlU bi 
cdEpleted by June IW^ and a final report by the evakation teais wiil 
be seblityd tg the Nitiohai ^cienee Foundatldn. 
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MAHRIAIJS : - 

Experlffleacal gdlclons af regQureeg A, B, C, and E have been 

prlaced and field teatgd. Rfiaource Di STATISTICS AND INFO^TION 

ORGANIZATION will be cosjpleEgd by Siaser, 1977. ' 

A request fgr praposala has jusE recenely been sent to pub^ 
llshers. A flasl agreeseac Cs publish the njaeerlala has nst yet 

PRDBLQlSl / 

Th^Tm will likely be Insufflcent ttme available durirf^ the 
remalBlni grant pgriod te revise Che resourcei. HsweveTy aueh 
revision may be earried out b^ a publlgher, 

AjmiTlONAL CQjKENTS- 

The projeet has made ne effort tOj publieige availability of 
the Eoaterlals and yet several hundred requegEg have been received 
from teaihgrs at all levels and loealltteg trha have offered to buy 
the resources , * 

Easpooses frgni teaehferg who have field tested Ehe^'materlalra 
Kaye gensrally begn very poaitive* 



f 
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DATE ^mW\ Hay 21, 1915 DQMIIDN; 9 aofithi 

FlOJlCT TITLit OOLLEGI FAM ^mMQf 01^ WUTEH ORAFIilCS FOR 
LEABHBG KAmATICS 

FtDJECT Birai: tepr L Urehnir 

/ NDrthfleld, wi 

1 (50?) 645=4431, m. 28? 



^^^=-^-^1 pfoductiOB sf 35m ilidi ggqugaeis and Super B fllffls for 
liafQlsg Mt^iitles Ufl.lng thi CDiputer gfiphks ficllftlei of 
Cirlites Colli|it Thi products m dyipid tO inhaaee geaaetfl" 
€il iotuitlon and rii&iQ^ci undirstandlii d. mthmtiMl ma^U 
^ H^bdi ihtQugh suUa (slidg lequgflce) ind dyiiiiU (fill) 

mmwi 

^CoipuUr iraphlEB ii a Miml tool fqr |he study of lathi^ 
MtieirefiBeipii as may hsve gggietricai InrtrprgUEiOfli* But 
eeipulir |riphlci Is not widily ivallabU, and mihlU is 
diffUall ts ialredues latO elaiifooi igttia|i, Recorded iMpg 
Qfi ilidff lad fill eas h ulid ifflEientiy in thi dasifssa. Thi 
iatincEisn of ceipuUr iraphki ii leit ss fllffi, but isSipUi cin 
bi flwid vhleh taU couildirablg tin and prepafaUen, gvin with 
Gflipiitir gfiphlet The MEirtili ire tljiii of valug gvin to In- 
difidiflli vbo hiVi accgis |& cs&putir graph ici. 

Df tqml IVQrtaaei ii the hnt iU% ihi satsri&U vtrt 
pTOtod by iMgliiiEivgi dedleiEed ttlhp Eiiehiri vhe had is- 
pifi&fi wrklBl tsgithir On using Eoiput^F griphiGi ts iiplsgflt 
Ht^tkal Uo^i Thi§ iipefiiQce m giinid in|Q ^S? ^wr 
ImtituU fef Golli|« Teiehlfi dufin| the mtt QiWh Slides 
ttd tilM wri to prpdueed fpi tht biaiflt d the pirtlciplsts* 
Mti far vld* leali dlitrihutiDfl mi p^sdyEid in i li?4.NBF 
FieuitJ ^forkihOp, RivigiOD lad dseiaintatisfi m EOi= 
^ .piitid is thi' 1973 tforbhsp^ 

nALcmoiJ ' 1 

'I Thi prDjm ii yit to be lyiteiatlEally ivaluatedi Thi\ 
■ ^llip FMuiiy Ha'fltihQp pregrii did mi providt fef is ivalmtlen 



HATlRlALi; 

The laliriili censlst of thirty^thrii hhck ind shits lupir 8 
fllai {avallibU in Kodak Cartridpg Sf TechnicQler Loopi), twsnty^ 
four ilid€ iipinsie (In aixteen lets ibsut 3^ slldii iiQh) j 
and a pickiE of plettir driwi Ifiphi itm yhish everhiad trini^ ■ 
pirinciei m be preparid. Eaeh mil hai a ou to ten page 1 1/2 
X 11 foriaE tfTlti-up which deseribig the pufpsae of thi unit. A 
farty pap bsskht imrlies the iffiiti verkily and pletofially. 
A 200 pap bqsk COntaini all the ^rltt-upSi The prggfai Is k&swn 
M mmi OEAFHICi m Umm HAIHBiAfKS, and il aviilabli 
ffoi GatliEpn GolligB, Nerthfleld^Mifi^agti 5505J. 

The p rob 1^1 wire^prliarily EichnicaL A isvii caiira was 
Interfaeed to tWiiflieosputir whieh drove thi^glsrap sespe uied 
far Eh| projeet. The griphles liBguap was i^difiid to inable the 
shutter to bi trippid undir irograiD contreL Thi loviii wire thus 
vtittgj ai eOiputir pfDgraiii 

^ Iiage Quility waa a ptsblii due to the low light level Qi 
thi'gtqrap isepi, Thi fill wag divelaped ai a Repdvi (black 
drawing §n white bsekirQiid) in i hi|h eontrast devilopir. This 
fofilt is acGiptid by itudenrii and dogs set tm to detract iros 
liarning. | 

ADDITIOHAL OOmTIl 

Thg COipniir OfaphlGi for Learning KathiiaEies proirffli ii now 
availabli and ahoiild riceive soa^ syiteniatlG evaluatian. Thla U 
iQiiwhaE dlffkiiiE as Ehg saterisli do p^c conBtltuti a mup 
but Ife desipii Eo enrieh a varlicy of exist Ing counts, rtere 
ghDuld hi a way Ep encsiifige InitruCtsri te use the iittriajfi in 
a er^itive way ind havi luch uSil aimrizid and ladi available, 
hrhapi iiCi cauid be lade avsilabU EO ielietid hiih ieheels, 
jiffller eolligig, four-yiar G9lliiiii and univgriitili with the 
i^piGUtion that use WQiild bi ripprted. Algg, the aateriils ciighE 
be Grltiqued by werkahopa On InstfyGtiDnal latiriali* 
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m 



mm 

The general misiion of \h project- m to iirprove the pfoblefii= 
lolying perforfnance of foyrtfi- fifths and slxth=grade childrBn, 
PursLiarit to that goal, W project propoyd to conceptualize a 
prpbl em-sol viiig model, to develop Kie instryctional ^Mteriili and 
ttchfii^yis cofisUtent with the li^del, tg engip Cldssrodri tSdcfiOfi 
in the dev^lgp.fnent and trial of these fniten'aU, ts eydlijate the 
effect of these inaterials on thi pfDbleiii=soiving pertaanci of 
chiidren, and to collect and ofpnize qbiervdtlQfis snd conjictyres 
feUted to children's prDblein-^oiving activities^ ^ 

/ 

AUDlEfjiE; ^ - 

yhile the mteriaU developir^nt in thi^ project was \ 
pri'Mriiy at children in grades 11 M 6, other aspect^i of the 
projecLwire designed to have m. ipct on teachers, teacher 
tr|inir.gi^curriculy[ii deveTpperEM and researchers in fiiathemti'cs 
education, Tlie project h^s produced instri^tional ir^ateriaU, 
ivalyation in^tfymints, aiid ideaL The hopi i^ that these will 
have an iiiipact en tM^lnstreani iiiathef?iatics Ciirriculyfri and prac- 
tices in the schools. In aciditipn( a sybstantial thrust of the 
project was toward research rehfed to chi^dren'^ problefi) Solving, 
The conjectures '*^hicb have been iide by the project wi|il hopefully 
contrityte to the iitheiiiatics education research cOfiynity^s grow- 
Ing interest in the area Df problem solvirg: 



A niajor innovation of the project hai been to introduce 
"procil!" probleiii^ to eleflntary scfioa] chijdfin. THiSi pfobliffis 
ire best imnM by thi fact trfthgy can be Eolved lising a 

Febryar^ 1917 



variety of heuristic stratag|as and require only very elMtary 
fithefiiatlcs. Thi^i "process" prgblejs wife devil opid aj an integril 
part of soffii iPQduliS. K mM\% coniisti of a set of legions whicli 
divelop a pirticylir itritegy and a sit of prgbleiiiS which m be 
solved using thi learned stritegy. Class™ tiachers worked with 
prgjict stiff to develop these fiiOdiiliSs ■ ' ' ■ 

, Children at dnl stg leirned to lolve the process probleiiiij / 
y^ing the pfoject^divelpd ndylei, At another Site ifi explorf^ 
tory probe was Piide tg Inyestigiti how children fnight solve soiiie 
prpcess pfoblefiis without the direct instryction provided by the 
iDodyles. No ittppt wis rte to conpare the pirfonnince of chil^ 
dr^n uiing these two different ipprdaches. 

Other innovations Includi: the intrgductiori of the ha^d cal- 
culitor in pf^em solving; an exploratory probe into children's 
perfpnMrtfnh sol vi rig itiori coffiple)? relNwofld or project pfobliins; 
a^d an effort to Create ifistryfiients to mmh children's pfoceSS 
probleni-sblvini stills, 

EWLyATiOfl: 

Throughout the life of the project, evaluatioa was an ifuportant 
cofiiptent. Evaluation efforts inclyded not only the fofiativg 
evaiuatiQn of the ciis^room fitertalSj %i also researcti acttvitiei 
related to the divilopfnint of an Instryiiiiilt to iiasyre the process 
of pmble[ii lolvlrig^n ehtldrep, Other 'evaluation efforti encOiii" 
passed ffieaiuring chihgei in tiicherl' wlllingniii to teach proMan 
solving and measurifig attitydinal changes on the parts Of both 
teachers and children, 

Mo^t efalyatign activities were conducted by an evaluation 
teafti foried ffpiii ainong project staff mefiibers, Jn addition, an 
external evaluation was fynded by W in 19?Ei 

HATERIALS; 

Inltructional fnodyles were developid for three probleiii- 
solving stfategleSj silectid because they are easy to usii wfiely 
appHciblij and appFoprlati for grades 4=6. These nioduli^ are 
entitled: llslni Suiises t9_ loj^t F^jbli|S > Using Tables to Solve 
Prpblii , and "Organiifriq lists . Each onhiii jjiodyleSi dislgned 
for aboyt one week of cialsfDOfii instruction, prisents ixapiplis of 
how to Ipply these rtrategies ind givis a nynibir of probliis for 
the student to iolva, Accopnying each [fioduli is a dick of prob- 
liffi cards whigiare color-coded according to difficylty and which 
itlyde a varlety^'of types of iroblgiiis.fc puzzle-type to rial-- 
world prgblels, The fnoduiis an not cyrrintly av|ilabie for dis=- 
tribiition. 

nmm\ 

Afnong the problems encountered was the lack of prior reiearcli 
in chlldrin'i solving of prociss problenil at the ilgiiintary level. 
This required that fnych of the early work of the proJict.cDilliit 
of observitions of chlldrifi. Another problifn was the difficulty 
of cpifiynleition m^ thru centiri, whfcfi m caused Iff part by 



i 



( 



the dlitances and the inability of staff to mtet friqUintly An- 
othir problam ^as that the projectNi^^s Inception was intention- 
ally broad and not wen=def1ned. Just as the project's goajs be- 
csB^-b#*t«r difined, the monies for the project were terminated. 

ADDITIONAL COWENTS: 

At the present time the staff of the project is preparing 
a final report, it is apparer^ that there is rmjch richness in 
the concept of teaching process problem lolvlng. Children and 
teachers alike enjoyed the challenge and were successful with 
such experiences. It seems evident that long-range researoh^^ 
Sj^u^^pvestlgate the optimum way to develop instructlonaV se= 

^^^uences ^r inost effective *1 earning by children. Developmental 
efforts shofrld be encouraged concurrently with these invest iga- 

' t1ons,f 
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. ^ 

Unaer^raduaLc c,rrii!i.!l'i nnd u^xihooK^ h;ive fut kept 
up witn ^iuv ihorea^n^ mj^i^ of fmtlKmticaUn Wi i^odal 
!^clenci:a. Ono rsascn for yils la an ^ciiii ^^fUw -■f 
printf'iJ r^HOLo^ae ni^tteriah whkh aft n^tlien:3iir'-!::y anl 
!^d?n:lfieally Bound m pif^clv^ :ii Uio rli;h; . 
pedap^1<yi leveL The purport? of thU prgjecMfeMch 
Is sponsfed Jolally by Ihc C^Utuy on the %:A^, 

^ gradLiite Progran in ito^hf^n^itl^^ (CiJ?!^) .^^hu' KatliVt 
riaMcai As^ijc^alion of Aniurlca iHAAi and tri^^ fetLt^iJ^ie;y 
Social Sdenqe Board (l-iaSBh b V P-'Cvldq imtt;^ 
rlais 0!: this /(Ind. The oterlab are ba;i^d renulvs 
ef a wide appeal to Uiu mtaatlcaL and pcienc^ 
coniunities, eornpilatioris cevcrai Bp;cia;Urf panels, 

^ and final editing: by Ppofei^scr 3aniU''i Gfjldter^, Oberlin" 
Cglleg.. 

AUDIEM: ^ 

The nal^?rials m i^v^^m^x^ Uiosy wliu I'laiJh 
writ^* ^t^xtbjjk^ in undLpp:idu:itfi rutiU'iLatlci? aa an aid 
in i?nrli'hl;i(|'U]^ andt^^^gradaali nn^rlii;^ w!Ui oanii^ripo- 
rary appii^aiinnj Dutsid^ IhD traditional ir'/a^of 
physieai s/;'ance and t-'iiiin^ilDp. The;/ may iint-d in 
rdai?d wa^B bOQiai selence i-achors. Vat^y Dhnuld 
also provide oxaellenl base^ for cuurnrs ar.i ^*-U!v;r.^ 
in liiatheptleal nodgllni, and t^Dp-dally In tn^f; role 
t^^A directly by ^tudent:;^. i 

iijv/ittdn: 

The prificiral irnovati.)na In thi:' prnioc' ar^^ Ihn 
klna uf iiiaterlal tn bc^ prodiiced {^--e abovo nnd bolow) 
and Lhe bi^gad range an^ high qiiallfi^atlunr 3f th?^ 
mn'M involvi^a \ its dcvclapi^'^ni. 

EVALjATlUli; 

Th.^ ^^aiorial: will bo dlntribuUid u-. dopat^liii^fit^ 
of natlieiiiatlcB Ll.rDiighoui ■ iiounirVj and a Lii:;i' 
collpction )f rcaclipns and InfornatlDn abc:it \m in*' 
[j^a^er'ai^ m^i used planned. 

The [tiatGrlals idli eonsiot of appraKltnatiily rif= 
, teen unlti5, eaoh conciirned dlh a iM^hcmatieal lopk 
in one or mn af the eockl sciencvc. The teplog 
will ranp over all the incial GClencuGj and each 
unit will be largely ;idf=(;oniaiiiOd u rcprtk nodai 
Bcience content. Thi inathenaticc will be standard 
undergraduat!:^ natgrlal (calculi;^ linpor algebra and 



contain an inl -fKlu- 1 ion t.^.^ho llte^ratil^e on^h^j topio. 
- f'inal {'UblLaation plans arF> atlll\e.in.^ dlncuns&nl. 



S PROBLEMS: ' ' . . 5^ 

^ P Partly becnyne of the rLlv-rgUy nf f e^g 1 onal 

vlAwpglnts r*?pre^e:u;'?d an^.jnf^ thd^ contrlbutQry , it had 

4^ * intfl ui^^blf- I'irru (We tak<- tfi-o exlat^nc!-^ of nhi:: oi l" 

^^'^ - rieJll^ as evidence tha' thu rrc\U:Ot nQedfsd doinr, ) 

I The Id: f rieulty nan bonn ruc^wlvod by irlj/inF;* th-^ ^jdltor 

a niffch rr^^ hand than Lr u^iuai in aiifh raa^^^ 

4^ ^ ' / : 

. ' . February , 1977 
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IliiliiaBBi Bi^N^n, 1571 
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bif inltj sf Hsalui 
. - iliiisttli, Ibstui SigQl 

Is ^.difilBp I aeateiil epliea adiptid te iii 
Wli ef 'iiaial.patitiwif'ef ■iaiMtle«, m 




lad peiiitiil tei^in in mdifpi'd* : 
fM^ MUipi, m Umms vbs latiBd.to mli um,% 

J^^i^ toll, ef sl^patti 18 fir 
::jBi.titap6iitUM ii eslliii tiisltlf, sii in ui iat^^ 
jweipllDii7 MTlrtiiiitil idiaei pighi. ^thir' " 
WW ttiiii iwi ii HtiiMitleil leoiuilei) H mim 
Miielleyiiiliitin'ititr ^ 

immM\ &! pKpii Infill. ,,/ 

1) Imfltt af taewiygii iemi m mit m&im af 
MttniWer m m aii^krini diicijliMi, sad ' 
piMpieMw ,iato m Uitorieil dmleMint ef eeni » 



ij IviNaiii of tti prebltii of ipffiiiii,. iBtireriti. 
(leBj isd esiifflileitioa Jf uttiutieil tle^, ud 
iltiitifiD te thi ikiUi liidid te etoraaa iithirtt- ^' 

' ieii Idiu "ofilly led la writiaii " , 

3} l|ioii af TOEitien u taialip ud lehelir, fanstieiing 
. If 'I psduetifi leilir ef thi iBitituties ud of 

<) in flriiatitiet tewifii leholiMMf fflS^BntiBuiai'' 
liif^difilepint tou^ut tie prsffHloaij eimr, ; 

wmmy ■) 

fti ppu'i iueeef i' will li^MuuMd ki 
isility ef ovir m^mtn to i«ure m tml is Mipon* 
.nWi|»fiiiieMl peiitioHi, It will ilio h iiaiurid 
1 2 tbi dipii te wiilei m ippnieS ia ieciptsd and idiptii 
By ettiri to tfcalr pduiti tHiniai prtpiii. ' 
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Ob til fint poiit ttin m hm psiltifi iadigi. 
tteni; m m&miu m ^ti luasiiiM U fiaa^. 
H!«jiist ia I U^j dfl^ititifi Hittt, ud bi ie^ 
wiU'ie fif. I . «e 

^ H^ad ttin ii iiii tin^Ui nidne'ii ' 
mn Efuia ealy i MA sf fMli^iB§afii' mmu 
mm f m eeliiii tMo^f Srti^i fiUoD, 
' to IHB r if iaimii in 
H.i. Iiii a,B. ppm ia iMiid 
'MWi tat ttiif U afl inainei Oit tti iriitiisill oe 
pfspi Inf luaiia Ut iinlspfat. , 

mm-' ft tti »v of 'leftnsi'; iihi pieni liMiw 
psiitii iinni an eemii lad liiuiii ea isdillBi, 
on inliaitiou ia tti leiineiii m. m miiBii 
tti piBfiiiiei ef ^lli|i tN^f, " 

mm 
(I) 

liffli^ Bitieniiljp, 

(I) liaiuitiBg lapi^f' eiadiditii it i ttu'^a mda^ 
lit idBeitln in-H^miei ii u iirf^ IkiSi, 

(e) knngi&gjidtiUi spk^tlii fa? iiklaiii^B 
ef eiv i^ti in intii^iskiain m> 
jieti « eftei vf iim h^i ta sfm.it Oiii 
IM^Mti iafiilfiii 



"1. 




itiein tbi Himllsi 



■- S, a. 



(d) Opinting la i piAod df flniBeiil lytih^ vi^ 
tti Mwfii^ ud iattttifie mm^, " 



■,-;.::i::,v.:...,^-- - ■ y\ 
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HtfEMICS 



I 



/ ^ Oui ViilifD Itiini ilQl?ifaiij 
Cltvfilipdi Mo 4UK 



dfi^ Topok^ FllB ?At pfslugid four E^uter 
^Hild g§l§i iQmi tilM Dti livttSaosgipli b imlWi a^^^" 
lUIi la Tiiuil ifiEuitiofi. Thi ^iPQii o£ iKU mtimtion 
pffljiit li £3 pgitpt Ibi Bit ilteUw v^li boi ^kii^ 
ilasti filM i&lQ ihojliri liii i^cuivi {ilP! ^iii ^^^h 

mUU In ulS^tiei it thi ifl^hoiori Uvil ind rtovi. igsver, 
A Eum qd^^ttfficy prifi^id m be ippricUtid for Mi 
pipHcil biij^i indipSidffiiSl their iitHaitUii lipifi^tect,,- 
ifid pf md intif iitN to s v|ldir iuditfiei. 

flfit lojulii t9 illuitrati gsooipti oi 

'canMi ire loitbi «i p«8*Wi*4^i®* "^^^ irtli In I 
fifit coufii>"eikulus. Thi Ulif wdiflii taclydi pfOQfi ibwl 
IMlij ffld'&uii ii iBfi appropfUti to i coufii la Iftile rsal 
iBiljilirer ifl topslep.' list would thtitfofi bt iimtd it 
ihi fithir llMtsi iudi^ee of jmiQt id iffiiof iitbaStiai aajori^ 

fbfi filM Jfi?dv^ ais tieteiquii of wutif sraphiES. PK" 
ti^fll ia tbi fipfiiiBtitioB of KJotUy ibidid lyrficiii ii 
diielibid ia "fe^utif Mmlm Ehi Iphiri lvtfilsB"i ia Coa^ 
pylir Gfipbioi, vol. 9 (1971), fp. 3249. Thi fipfittatiliK! qV 
es^is Tdlutt liillai suffiEia i^i £0 tbilr liiita eiEi^id 
Ihl cipiclij of ty cisi Ibidid OripUci blldyirei fiquirial 
I m mm of lubdivldiflg tbi pi&tuTi iato effli|eible iiefeifflii 

^fte ^ulei iH U i }kim bo6li of fita itflp fcriit, witb 
I EoliiD gf picturiii iieb iceo^ffiiri by i pifipipb of lo of 
im.. Mi bigblj illnilfitid fortit bu tbi pil of iacfiulfii 
Tiiuaiiiitiofi si fiidibiliti. 



I Bdultt ud iihw Iff be^lvilyild bj tbi pfdj^ di^' 
iictof h i lopok^ €pu|ii ia thi iprlai of 1977. Thif 1^ ilio 

I^uIh wiii 111 ii^iilt^ to tbi yaiiipiuyt i^thiMliii y 
; Micitidu Ifojigt^ (n^F) It Idj^iyj^il&piiai Cialif for ' 
'^i! fiviiw rad itudkl f ivi^. tteri ftl^ftid by Ml siU uadif- 

pjflfibif chiifooi tiitiai ta'thi fiU of l9?7* 

I ■ ■ ! ■ 'f; -.Hi 

Thi tm tagif filsii 

^ 2. 
' 3. 



ipici miiag C^a (IIM) 
kgyUf ioiotopiii in Ibi ll^ii 1 (U inin.) 
Ii|ulif BoBotopiii la Ite Fliaip 11 tl9 ila.) 
hralag i Spbifi laiidi Out ill Ma.) 



ari ill iviilable for reat of pUfqhiii fioi 

y . ■ ■ 

; \- ff ^ iQtifaitioail fllo lufiiy 
\' ' * 312 South Michliia Avaul 
illUadii f^m 



Thi llllii of Ibi iodulii 

li' ^imril' toid Thiif lifiBetf itidoas ^ 
2^ /jbi'Jtai^'of iMifi of CttfVil 
J*^^| ioto and Llill Curvti * 
aeii tad the Doisinfltid 
^Fgince niiofii 
h' Mire DiffiiialilbU Curvii 
i. ^ Peiad'B Ipaei filliai^XafTi 
f ' 7. Uaita Cofl^irgmei Ifid Cgatiauity 
' ^ I. Foiyi'i Ipaci Flilisg Cufri 

I. Siifpifiski-a S^ei lillin| Cufvi 
- 10. AOfli-te-OaiCurVi effpiitiViArii ■ 

Vfllim FUUpi Cufvii and Suffleis ^ . 
IL teplar HoDdtopill ill tbi Fiaali 
Potatloa WifB ^ 
/ 13. Thi Ifhifaiy Pfiustiia Theofti 
^ li FuaotioQ Spicei, mi iubspK^es of 
OodiiinsioD One 
ISt Tufnlsg I Sphirs Inildi Out ^ ^ 
li. Thi Alil^dir lofsid Sphiri . .. . i ' 

II. Thi luttirfly'Citiitrqpbg. i ' 

Thi fifit 'aiQi Esduiii Ifi iViiUbli ia pfiUilnafjf fom ffol 
the projiet dirietsf* Ttitial vifiion$ Mi fei iviiilbli Is 
Jimii 1977 ffgi' ^ _ = 

mm ' ' 

, . ■ 1s Cbipil toit 

,i HA 02160 
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addrau at' 

Sbemt turn ^ flMi of momt ef tbM« bMuIm t^lX «l«e 

i^^i^ ibiitj^^ M a MatrlbttiDr his set i«I«£e«d^ 

' tM ^i«f g^ltp la ^ Mvoett^ nicies fsr tbs taptcm Is 
Hia iiMT ffTTin, ifPi ilw oosYallAbillCy Of eoi^^ae scouts falllAf 
pCtk lM«d esspMcs Sf kUmi sad wlUlsg te ^ragra bm4^ 

iitlr 1 wt j eg t»tf/f^|«*i^ , ta vrlclag tbs ■bdolUp Ehs m«f prqfe- 



) 
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tmrn mm^ m^^isiM m mid mmr \ um 
m Midi Iwi i , m\m ' n mm 
FttJiETTinij mm m m mmm mmm 

BF EHILByil 

llMtotlqn lylidlni 



nmi\ 

h %mh bKnuRi sf indlvlduil InterviEHs, (he Ntterns 
sf ittNiiitlqal (hinMng sf first ind iiEond iridtri. ^All Intef^ 
VlitA irg yld^fipid and iybsiqpntly thersughly ftudltd by prln^ 
cipil lf)\r^tl|itiri. 

t Yd tiivilepind tist ticbnlqufii for sssiiilflg isnhsflallgil . 
^i^rltiftdlngi in^ IttlMs ef i^ii m second gradg Ehll'drg. 
v , 3p To itydy tli fiislblllty of apleylni dlffirtni apprsaelies 

^ ^ Ikllll vitli thi ail' of aciiliving irytgr-iLaii. 
^ 4i,.To d^vil5p'prot§ty^ maj^ In jhi uiehlng ef the 
bailc liithiBatliil teplci. ' / 

ik f Ifidlngs of thi Frejaet are al'iid at thi f§l lst«l^ imjpii 
/ \i Tlie risfirU) f liidlngi of ellnUal Hntgryl^i m ^f\m\\t 
%\mi at the ■ithssatici ducatofi and FdSMFcheff with jn tnUfest 
- In the lithiHtlcal lyrnlngs of yowg eNpreni thiie at'i avali^ 
ibie In thi fdn of printtd pybiUatloni and vld^ta^s (appr^h 
tifaly t,80D hoyrs) of intirvlewi of Individual childrin. This . 
9i^p ll eitli^ted to ^ORsIlt of atat 200 ' 

h The MM kf mm\n the prototype tiiehlni laterlili 
Ifi l»tinded for m by tiiehifi and supirvlsors of elsnentiry ' 
ich^l PitheMtUs at thi f Int ind iicond gradi levels. This 
ifoyp li iitliited to be iboyt MM, ' ' 

3. Anethir graup iWch is biaiflttlnj by the Project's pro* 
i^W coniliti of ynder|r§dyiie elpefltary etalan iijofi In 
csiiigiJ ind wilvirsUUs and gfidyate stydenu of edyeitiai 4 
ifi pripiring for liaArihlp ind feseijch pi^ltiofli at thi 
tiry ichoel livih 



lJillW«lOlir ^ ' ; 

* J ' AAhoygh flln[cit"iilh§di wgre y|ed by otNeri In the 

notify by f)iget, m% of the ir^itliatloRs hid for Iti ni^Sf 
Ihruit the fimrchon €lil]di^'s thlnkifig In ytii^ 

tlon 10 ihi^^ionly tiyghi ikllls and canceptSi Thli ProllAjs 
Ihvestlgatprriaroid 1^ en shlldrifl^'i thjnking within the t^mX 
of tte iVifyii^liiihiRaflgll cliMrapi ixptflincii, , - \ 



'Hie PfoJiA his biifi evilyitgd by three dlf^nt nithodfl'* ■ 
i, Th« htjui sRployid (frofi the beilnnlnij^foiiih the ihj] 
an Intefnil tviluitor who attended ill of the ffleeilnH the itiff 
and Advliory Board and also crltlciriy evaluated liljhe pahsis of 
the Project's activities, 

, 1. Thi NSF eiDployid (for iIk nonths) in autildi.profiislofiil 
evaluator who sat In on il I staff end Advliory Soard (neetlnis snd^ 
fflide onMlU findings Nith thi aid of three iddltlonal indlvldyaU, 
-iiplayediy .Ui Jar prpom of . eviliiatioB*. HI s f ipori. !l JJ l ^_„. 
with Ihi fllF, ■ J 

3^ A panel fepre/entfhg b€th profei$loni| layiisn m m' 
vihid In Vishliiiton hf a m%i. In Mibiri l!7§ to iVilyiti this 
^ro|i£i aling vlth otNers, AiledSidly the resylts of thli e^lyr 
tlon mn mi by NiF In reishlfig i decision to tariBlniti the Fro* 
Jegt. The IIF published the repeat of the Walyitiopr panel. 

^ ' . ■ 

^ 'lA addition to ihose nnntloned under the heidlng AyDllilCli iht 
foUowinl havi been developed ind are aval labia, fronl the Dl.rectori 
1. yideollpejntir^lewiof children, 
h The Ffoceedlnp af ihl tonfifenci on the Futyre of Hithe' 
Mtig"l_|lyejlon i^' ' 
"3. IShnleil Siperti ilO). - _ '[ ; ' 

k, lifters, 

Mijotiitloni ire preiently undirway to ptici ill of thiiprs- 
duced pyblications ^Ith niC for dlitfibutl^ 

t - 

nmrn , ' 

The rtr caficeffi dyrlng the dyritlon tf the Pfojeelwis lack, 
of cmnlcikon with NlF ind ytter confuilan during a period of. ' 
staff tyrndv^f|wlthln NSF. Ai I consequence, thi pjrictor,c@y|dn^t 
help but fill n I jived that the Project hid been tefmliiated by NSF ^ 
ind he no lanUr hii to dell wlth^the cu^berioni byriiucricy of NIF, 

ApPlTrONALjpfilllHTSJ 

Thi^ProJeet for the Hitteiiitieil Oeveldpniint of Chlldriin was 
in autirswthbf i conferifici of il){teen,aytiMlhg Indlvldyali held^ 
In Tallahassee, Florida In ieptenber of mpQ^Ui ^^^^ ' 
glyin to thi Plrector by Flarldi Itite UnlvirfUy. The eofiffPinci 
wii preceded' by writing of pipirs and reaetl^g tO' these papers by 
'the conference pirtUipifiti. Thrmajor quest Ion which wii ytfflOii ^ 



%hm Binds of tha ^rtlelpanti q^^kgrned th« future thrusi ~, 
%*tllt«atH«l cdycatlen^ After Shorotifh and feriour deMbefStVeni7 



;It tecaas etfar th«t» before undertaking ansthtr n#J@p surrlcufun 
^...tffert ip ■itheiistlef, the ^rbfasilon learn niorB abeut the 

_ nature of ehltdrenU «*thf«aiUal thlnjTlng and about the ways In 

H^TcIl yquog eiilldren h^r^^r fail to learn thf basic nath^natUal 
- ^^^^tMlj^lttillC ikiM Invaitlgatlri and the Advisory 

* Tfeard Plait IP*, %eflif^ ten lor Beffibeps qf the mat^fiat leal and eduea^ 
^'^l ^I^^^MMllYt^-real Ized th^ eoflplexlty of the undartaking In which 
|^^tD.iiiBy>Key« failed In the past. The staff at MSF, with whom nego- 
^ ' tfatl^t lie^e conducted ht the tine, made an informal eoBiifl tinent to 
the ProJl/^i for at least eight years of support. This comnitment 
a resylt of the MSF staff's understanding» wNUh thay acquired , 
/ f^hrougfl thafr attendance at the Tal Iahassei#^conference.p;o^ the 
serious nature of Eha cooinl tinent of ttha senior educators who par- 
ticipated In lha eonferance. With the turnover of staff at NSF 
^ this understandlni was lost. A sliiipieffllnde# bure#uefat Ic orltQta- 

tipn lead to a declston to terminate the Project 'after two years 
\ of operation^ not realizing chat a veffV^^«ind preliminary base had 
been layed for sqiRe anticipated breiktK^y^hs In undefltand Ing chll- 
t^^J^ll^J^l^^^^!^}^^ think l|if. ,11 If ihijfcb^a of the Director that 



dtfier afancy lilllt r^ogn^e uie Importance of ,tjie study of 
ch|i#ren's matl^atlca.1 ^;nkln|, It must be racognlztd h^tfever . 
that funding for such an undertaking imjst carry a c^mitment for a 
lonf^range supports 
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wjK^ mm mym^M f ™t Atai mm 

' •'■ V'" MT? OF SCIENCE tit mmim wmtm 

\ cmyii OHIO km ? 

i • 

mm mmt mm mm oi tmm of hawtici 

1506 ABiOClAjlON DRIVE ' * ' 

Mii^Ni VIRGINIA 22011 [immm] • 

. iseil ifttol flltw IiwIf Byttai the pfifloyi 20 f8i« ■^laifi' 
cifll dklH is Ihl iVlill^iiUif find nitufl d iniefvigi duejtigo 
hifg oeEufidi iniitvkfi idueatiM hai igvid Im a filfiii ef jps- 
lift fidtffl i&lifviatkfi ^kfaeuriied b|f ihi fuiidiQg si mtm- 
9fiialid iiititutii sltid lUaatltutlQns sf hl|hif etatisn 10 1 
itiu of lUtlii if layi fuBdiai prevlded ^riiirilrb^ the tol 
icW ijitai The tiichirit^pee^^ay expirieieei toi 
ghia|fid uceiiinlly. Sete)oliFSta»'lM^fiiEituUsB^ sUilbir 
ti%mim ^MQ f^reid ^0 fileQiAer the pFoeesies, mmt 
i^i t\Mi^ of ftiMfviei fiuEationi \ \ 

.fkl|^iis8il,Cfiimeil d Tiiehirl HitheaaEiQS ksiS| sa thi 
Ofii hindp tht pieW'^ftt^n thi atti^dii^ai pefeiPEiBfli of 
^ uthaatk! EMEhfifl ibeyE iaiefyks idyeation tiaa Qeeufid* On thi 
Slto.tadi t^ay rieopiiid thit thifi via epniidifable leil^ity 
k i£iNr?iea aduqitloB thai vai blled upsn ditfiriat itfUEEurii 
mi piDceHil tban nu tmon ivib iin yiifi api The la^ 
BiRiei Pfojict hia eolliGtid ivldiaei eODeeraiai thi qhi&iis ia 
ialiihflei iducatlpa aad thi effteti of thiit ehiapi ai will at 
diieribed eurrtnt ayivitii? In igiiiviei idueitioa, 

la pifticulir, ihi HCW laiinriei Fiojiet hasa. 

h Cpgduaid aaitei iuryiyi s| A) Ammh mmth 
1} siQSodiFy achool ^thaatloi imUn aad C) eypei:- 
visers d lehssl Mth^tiei te dttifiigt lUitydiii pircep* 
tleai and oplnlens GeaeifQing whit-la and whlt-eu|ht-lD-be 
for laitrvke adueatlon la Bthiiltles. 

2, ^llietid diierlptlens of mmt Ifliirvici pfsgraia iad 




ptlctkiB for thi^lnBirvki^^»EiEi6K£f Mth^llts tiflehifSi 

i^ ,' biied up§& It^ ind 1* The handbsok ^s^kus pf^lllU- 
. aid pmdples iipgrunl in diiipla^^^ 
' UvriMfifvlee iduesEion pfflgraag. \- 

. AUDlra - ^ ^ i 

!hi InseEviEi Baiap.k is useful tP ladlvlduali n^paaiiU 
fef iQiifvki tducatidb^The ichoel ptfspaBal hi|Qn8ibli far tbe 
kiipt Imihl ind iipl^at§ti5& af kaitviei iducalian (i.a, 
' ^thpntki aup«rviiori| atirriaylua eooidlfiitors, departfiiiit chaiF^ 

lad iithiiiiiea iduciiQrs isfkiUtutlgDi of hlgbir idugatkn wk 
pravidi iaaerviei pfoifiie and j^ouriii far tmUu shouid fifid thi 
haodbDak .uaifyl and InfDnitiVi^ 



INNOVATIONI 



thi raiulba fif thi isfawl^n iitharini.dctiviEliB sf thi 
Ncn Inaervke Fr^jict caa pTindi an kf araed baae Iqi deslp 
and iaplaiiiUtk? pf Inagfyioi progriis far uthtiaiici'liachirii 
Hajaf'edneiuikai d thg pfajut ayg|iaci \ 

1, Im lish Is toaHQ ibout thi taafhlng and liarsiag of natb- 
, patica to iipe^t that a pnairvigg teachif education pragr n 
wiii be iufflsiiai iq mt Ihe a|gds qI uiehera th?ou|h€ut 
thiir pfQfalilanli iUit 

The alB|ig'£hin|^ in thft deii^ pf laaerviei prajraii 
ihit wayld yiild the |riatait iipfsv^eat in tha pirfafianqi 
a! teiehefi and thilf MM iMi m @f lyitiiatlq prs^ 
egiigi tM would relitl InSirvici ptQ|faail and iKpifieneii 
fa thi sehsQl s^theiatlQi cyrrlcylui and tP tgichir§Vi!i§e|a» 

3i ^teiehifi' itdtudia and psroaptisni gQ^iEnlpI Ifliifvici 
idueitiefl Iff ilffilfieiaEl^ bnm ' - 

diilgfilni and pllnnlag thi Iniirvlci papii, 

4, Iniifviea iduciUan prs|raia nigd ts dealpid that tika 
inis aeeeunt thi kmmi pfsfiiiiDaallSB and leadiik ere^ 
d^tiaU sf tisehii§i Apprsxiiateli half pf the iggondary 
lehaal aathiiiti^i leaehiri and ibaui 11 Hum si the ill* 
iiaUry liaehifi havi Haatiti' deifiii* Tiaehifi are iifainii 
thiii iicsnd digtiii mlUit are itiylng In thi prsfiislOB 
laniiri and are liia likely ts intirrupi thiir iiachini vith 
a perid But of lifvici thin m Ehi eaii avis 15 yiarl l|e, 
Ihuij psit^HA level IniifviGi ijcpiriinsii of a cantinuiag 
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ttiif ^kipitifli k l^ir^kt idymi^^ fhk iiaiii £r» 
, llqpl; diakg yp ihatr kt k tiru of ^ht fed tipe ijapoied 
^ HTt^tiai ftuiiiU (tugbifi) t9 iblapUai lo fiIiu 
' kUFVki pffifiDgi iqri tUulj t§ tb« pfsgtwlk setji 
pf thi kteoli of thi inchir panlcipffltii 

ii A-#ijoF ilfflEulii vith iBilfVke iduclUoap lelh IB ihe 
Mkli put ttd OTiat^i li tbit it lellwi i tfiyrliki 
pitlifi imi^ @a tbi cmmi fidi lod pelitkil cltau 
Jof ihi idi^ll ^ educitioQ, Isduged k pirt by |ie,fpdk| 
/ psiicki nd Ihi iQiripmeufkl ii^a ef kiirvke idugaieii, 

adqjiitidSp Mi i^ipheri tmril^ Ikll! thi elleqtiy^tjis... 
sMaiiniei ^cii^ k.c|&t|itakil9, tU Mutim of tU 
pfsUiU of tucblsf iali\ll^|i| iiAiyllcs k gcbesls, 
. mMm lai iKk^|^/«4l^ ^scitta li 

liFu of ihi pfktlUii #, prdirmtii: oeedi sf tlft'i^kQli 
ikould be idffitlfifi! m apiojid locil ichssl ayitsBii 
, itili diptitsisti of fidyoilka Ind thi ffldiril ggiadM ii^ 
ipODilbli for kill^ief edueitkai 

ikei lilffkli fer the diriet usi gf itudiQtB sr tiichifs 
vifi lot prpduEld b? thi NOW IilSiryiEi ?roje££| so liDidlaEi It- 
tfipEi a ifildika ifirt ipprQprkii< 

^• 

Bl iBiefvke hMbsak ii^ avallibls frsi Ehfi Hitienil ^mdl « 
of tilchifi pf Hathfiutki k Mh ISH at esiE. In Mtim to 
chipiifi reprrtki Chi lymir rei|ltg, "t1ii ]libdbo@k hai mnm 
eoncifnid id|b pliQiki kiirvici edueiUq|, kploi&tatlsnt thi 
loiii i^i fii^i'ibilitiis of ki^ pifsOQnci is the kiervke pro^ 
eiiii fiidufeiii eyaluitlOQ, highir iducitioop iQd cQsqlydei vlth i 
sbiptir Fifkeikg ^ ehi fytuie of U^mki edueiti^i k ip- 
pladii muiu diicriptive ibitrflgu of kiefvUe p^oif^s to be 
fM HUH the United ititei. nii ofiintitioii of the hindbosk 
if £0 idiBtif]f lajof pfkdplig and prociiiii fpf pIimIqi isd 
dttctiflgiaiim^ yueitkp fithei than id^tlfykl the ipecifiq 
d kdi?kuil piogfoa thiUesirilizabiUt^ lAd ippUeabiliiy of 
i^kh ii|ht be tine^ouni.^ 

. At 1011 lif iqui diffkuliiii iifQii k ptiki a pod riU of 

" i 
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f ituTI frei Ihi iMai^ Haste »pli fet cki iqit^. 

Thi kNtf ki hoimt k k MM Niiii i ^idi miii^ , ' 
pfsjeci ysli^ iUollhi 1^ pfsblfii g^^i^y^ k^ 
li iliEitkn to tmhif I oi ii^iMi^ ii tii ilMUf? 
iicPdda^ ick§l fioi k k i^jSHlsikd affrsprku ' 
lo e^fe the g§itQe of lii piiiucl sf Iti pfoj^li k ftig^ 

Mtw^ fur HiflMF'*^' ifeeit^. rill ibi finit! of im tiiii 

iHiiMI prsjicti gunntl^ Mag goodbaiid for tbi htkaal 
kii«i£l f@^iilkni Aiii p^Jicti ant . 

lit;kMl Itf^iy §1 Sete^'IdDcatki Giiiflailqi Paqei 

L (liii iiudka k ickice Itau 



Ffigtkeij ^ 

kai^e iducitka iMd bi co&ilteid vlihk tbi cnlol of Iki 
iQliUtf of pfsbleii aad kauH ftcki til actaelii 



iiHQllHt AyAlDlD^ 172,900 



mmmummm 

FMCt mmt Uilie F. lulle 



Ibi ifalvtriilf of ^Dtgia 
iib^, OtBfgii WQ2 



tmmi 

file pufpelii sf tbi O^L^ are to (l) eetaMlsh and itainUin 

M^BitlEB etolloQ ia the eliM&urj lod iico^r^ la^li 
Ib9q0 tiiapltaed l^ulff, (I) IdiaUfif lisdBiBUl pfsUot 
Iniii iiitiil Hihaiiliei ^Mli (3) goqducl iludiy ia 

srgi^!itl8& sf i pirtkular fiild sf kvestiiili^ 
mUildfi of fiadmatil problau aod iiiwB| (1) proKti inters 
lutiutkyl c€9piFiliB& mi Mhifs^tlf uliliiii 
anil^Ii hum feidufEti Id iddfiss tm^smUl p^blaa k 
ytlwtki ediiEiEloo, lod (5) tfiQilati bgwhdp is iitiimitlei 
idydlli^ isid i hfM ulQibil by ichQOl praclllionirii 



Bi ladisci iPiE diriGllj bi&f fitloi ii ibi sal §f icll^ 
i5?iiclpi9fa p( iMuii and probl^ in utlwcki idu^dpn, 
ktefii pFactlEidDirt ultlulcly will bfsefll lhf9U|h Ihi lapiEt 
of til predudEi b| thi livniiiitori, 

icy^ graiipi lad pirllEipili it goohr^sei de^tsd U 
■thaitlEi fidyciliDfi htti Mildficillif callfd for cpefdl&atid 
iffdrti k ntbHiUci idueiU&& diVOCid^.lO Fiislytlpa Of 
t^Uk probiiM 6f imu* Tiiii li p]Qi of the fif §| canqerted 
ifilfti II iiflUlah|h| and naiiUinlni i cooiOFlii of lavaBCi-' 
plo^i in the Oolligii 1^ Ual^iriillfa k Mlh Anfiei davsud' 
ta thi liudif of HlhsitlEi edU€lU0G Ihfpu^ diiElpllnid iQquiry. 
Thi esfiiQtili of ipT|||igi|3f§ afi 9r||miiid igtO lltfii prpja^t 
iliai (Ffobla SeMog, Tii£hifi| SiFslegilai isd Qgsciplual 
SiTilppiel) a^ furtbir rifipid Into 12 irking |;6upi itoh 
ifith I vsfkiog poup liidiri 




. Tbifi hiB bis fs^l ivilyails^ af ihi GSLTH by i|^cf 
^if Ci|i of slilDii iVlluildrl^ All i?aluitiQsi have bi^ kfptiil 
l&d fofullfe is Mm. OOfitUull iylluatloB by adiisiatfitiofi 
of ihg G^Ltlliu {Am. plicii fieulllag is lajpf idjyitisti In 
iiorklQg pfoceaursai eospoaillsa of vorklng graupai ani hadifjhipi 

mmm 

The feseatdb being EsadueUd by the GCSLQi deali vilh liiTviQi ' 
latb^lkii pfobl^p; Umk% lad deveiopiiQt d filloMl ayiiirip 
drdiaal MerSi iid eardia^ s^tri; iMfQl&i lad devilopisic of 
■eamfo^t gos^iplij ndeii fof lea^lai Mlhsil^s; ild a iheory 
of teacbbg utbeiati^B, The reieaFch ia brsidly lised lad la * 
iaiiodid to st@d the botfledge of boy ehildfia aqyifi aathaiiticil 
kovledga aad hov to, efficti^Qy tneb uthaia^ea. 

Sti^ilialive^ produ^ia ffoi tbi fiadlug period ia&iide ibe 
pip^ llelllW'reiiirsi ¥§rUhspi^«!iicM&g §Etiti|lu| ^ 
aad tkMinHotj Spa^e ind Oeoietry; Modila ht Uifaiag Hatbe^ 
satica; aad frpbl^ islyi^, Aeae npoftg m pailible froi ^ . 
lUC/SHyg al Ohio StaU Mveflily. 

■" ies^uie iiConaofda of laviBtigitofg ditolid lo Ihi study of 
partkylir pfpilgig lad liiyii Ig ffiatlvily w ^ natheiaeiei 
iduEitlj^i viridui difflgulllegi both QperatigpiL aad coaeipluali 
havi iimlyid^ i^ag ihoai mil fgUial iri the follsvkgi 

(1) gFidygti pFogfiu ii latbaiatUa.idueAios havi' placid iFldl^ ' 
tloMlly heivy oip^a on i&dipindinci of ^boUrahip. A 
EQaiordus of laveatlgatofi hiVi thi Fiipdaiibility of worklag ■■ 
eloaily with adse banoay. Difflcultlea arise la the Itt^pt 

of paFtlqulat iaviitlgatoFa to iacdrpoFiti probley Ihii; 
laviitl|§tlDgi as I aiQiiiiFily of priiary ktereit ^o thcgj 

(2) latiriaviitlgatoF sorauaicitien i\igt be yistilMd over 
estifidid pefiodi of t^. Piffkultiea arise la the lQ|i5llEi sf 
hoidlo| Qiitingg^eipiEiiilf lo Ihe fiel st dvlndllil| isnStify 
iupppfl fpF yniviFgity iFavel. (3) real-lisi cossiitieati luat be' 
qbtaiaed ffoi the laves ll|ltQi8 aad i\ist be ^cogalzed by the 
iavigtlgitoFe' I^K laitltutkai ai viable, pFofiiiioagl ictivit^ 
(k) a vital publkatioa progrli Quit be i^iatained. DlftlEUlliee 
Bfiii in that soii iavestiga^rs m divptlni g gfgat dial of ifi'irgy 
lo iditPfill tiaki fgthelr thl^ FesiaFch liikg. Ihiri ii a aeid 

for gstibliihid idiloFgi Mpfiover » puhhcatioai of the OCSL^ 
My not bi Ficogaiiid ivia though Maugctlpts ifi thoFOUghly 
fefireid. 

ADDlflpHAL CMrii 

A |r@at deal of acllvlty hag tFansplrid subBiqugnt to ^ihi 
fiQidlai pifio^i Duflag the acadiiie yeir Whl^i vPfkln| group' 



fliestlngg were held ac various U|ilvyrslEiyB and profegilgnal myyclngs. 
Durin| August, 1976» the GCSLTM was fepresented at the Internat lonal 
Cengresg on Mathematics Edueatlon held at KiirlsxUhe, Germany. WorkinB 
iroup meetings contlmie to be held during the academic year 19?6=77. 
Working papers, technical reports » and monographs are in preparatlcm 
based On activities completed. 
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PHQJECT TITL^; EECtRONtC MO CALCiiLATORi; THE IMPLICATIONS 



itudlel related to Ehe use pf bath Q^ehaflkll and electfonic 
caleylitQFS were abstracted and luoiliiifigedj and needed research 



EKLC 



FOR |||<OLl|_G| EDOCATlQli.../i, 

PROJECT DIRECTOR; Harilvn Sijvdam 

PROJECT ADDRESS: M (M&MU UnlviiraiEy 

ERIC In fg mac ion Analysis Center for ^iciyniii;, 
fkEhenatics, and Environniuntal Edyratiyil 
' 1200 Chamberi Road 
Colunibus, Mo kyiU 



the pufpoies of the projtict were Eg; 

(1) Collect InfornaElon fegafdiiig iliti use or nen-usy of 
calculatorai and to give Che wide rkgti of reasons why 
edyeaCare and Qtharg believed time the calculators 
should 5r nhoiild not be ustid in gchooli; 

(2] Analy/t' the plants rtiporEed by thoee qusBtioned and 
In the iiEiifdtuFe^ in Ofder to decemine the potential 
iipaet Of kck of lio^-ict of the calcuhtsr m Ehe 
CiiFficuluiii; and 

(3) Develop a rfitleal AMl/^le gf what has and has mi hm 
dQni'wIth cakuktora at prE=cDlIege levelSj what 
knowldge Is or is not availahle about theiQ, and what 
iffiplication this has for Qducatkii a£ the pEe-cgllcge 
level, ; 

AUDllHCEi 

The intended aiidiimees were edycatDra and all others ihtef- . 
eatid in the mt of CakulatDrg for inscructipn, 

HATERIALS; 

The Fiiiai Report gf the praject was pr(!-pared in February Wb, 
On the baali of analygL^s of ^ueetlonnaireB CQBipl'ited by ^itfiti . 
sypfifvloQra gf laatheiaticsj seUetyd tgaehyf yduG^tors in mathe^ 
fflatlcsj nanufaGturers and digtributorg qf i:alr,ula£Qtgp aelictid 
sehool pirlflftngli ahd tgxtbQok publishers, the clses for and 
againit the uJi a! Dflleulatofi in schooli yere synthesized and 
dgserlbed, RBCQimendationa Mde by Hdijcatan were sumarhedj 
and the lipikatlons of widigpread use Qf cakulatgfs In ssheob 
were pressnted, Waya in which eekuhtgrs are eurrently being 
Ued In sehools win lifted. The availability and salee gf 
cskulatQra were lufveyd and priientyd. Aft idee and research 



to thij Repart Ineludo an. annotated li^t sf 
feferineiS} espi§i of piitigaillirii Ind SunlirliS of the Infor 
miiWi obtiingd frQiii thgni, and fotij positlsn papgrs 



(11 



(3) 



(4) 



(1) 



Teaching HathenjatieH :W \% thQ Hand=Held Calculator" 
by G, ImerzeEl, Ocbngaj and Ji Tarr ' 
■Hand-Held Calculators and Fetifltlal Reygsign of the 
School HatheMtlGs Currieulufii- by 0. Pollak 
"^oiK Sug|8stioiis for Nifidld RasQarch on the Role of thi 
Hand-Held Electronic Galciilator In RBlatlon to School ' 
HatheHiatlci Curfieula*' by J* F. Weaver 
"Calculators and School Arithietlc: y&FerlpeeElvge' 
by L M%m. and H, iell ' f ■ 

or rBCDiMendatiQtiS itatcd in she report ar&l 
A thorough analysis gf the pthefRatlGa and other 
apprgpriate curricula of ekiigntarytand gecdndar^ sehosle 
ihould be cofldusted tg dGterfnlno' \ 
(a) How caleiilatgr u^e cguld be optimlly intipktid 

yith ^i5fiitlng curflcula. 
ft) How ijurfieula ihould by revised or redevt'lopyd tg 

Incorporate yptlMl use of calculatorsi . 
A eargful plan for lyatematie 'imm\\ .ijhpuld ba 
devdgped, 

Following the above atepi, appropriate research r|Iated 
tg, and developMnt gf, curricula should bi Ini tilted. 
EKperiencee for tgaehefs at both Inaervlce and prigirvlce 
levels should be pfO'vlddd, to aid them in uglni ealcuU-^ 
tori with atudenCs. , - 

InforiaatiQn about Eiseareh and develepient effgrti lust 
be comunicatyd (with speed and acQuracy) to parents 
and Qther iign-educatorsj as well as to educatorSi 



Thyeo reconsnendatisns are baeGd'on the assiiniptisni de^Elved 
froiB anaiygis of inforiiistion secured during the project, that 
cakuktors are Increasingly being accepted m in instructional 
teol fty both teachefB Ifid parent^)* Thefefofe an ilBBdiatg 
need exiitg for sound and subitantial rysearch and developnient 
effgni,. „ 

Eight hundred copiee of the body of the report w.ere distri= 
buted itm of charge while the supply laeted (with NEF support ^ 
supplemented by EHIC/MC support) i Copies of thi' report may 
figw be gbtained -hm the EIC Oocuient ReprdducElon Service (Box 
\%, Arlingtan, Vlfgink 21210). The coniplHte ripQft Is 
EP 12? 205; the 50iagy bgdy is EQ 121 loi ^ 

February 19?? 
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OATI AWARDED: im- DURATION; scnthg 

HtUECi TITLE: Fil3_T-mR ALGllM j lAiPFLieATlON^ 

PROJECT DIRICTaR: Mmti P. Usiskin 

PROJICT ADDRESS; Univiriiiy tt Mum 
m S, Kiifcark 
dkm, Iliindii 6063? 

FilRPOSEr- 

Thi isil A 4 opHiir igibfa esurse which utilizes appli- 

Ee pfebibiliEy ind iEiElitics^ and yhleh ean bf istpUjiintid 
wiEheuE clianKing Qlhef "ggufai ofteflnp s lEhiel iiphi have, , 

ATONCE: ^ ' 

The ifltiiidid audlefiee li Ehe sit of lEydgnta £urfenEly en- 
rolled in Ai|gbfa 1 gr Fire£=yiar Alpbra. Thi Mterlali an 
dealped fgr §Eudents fres appfoxlaaif ly Ehg JQEh Ee ISth per- 
mdU In ibilltVi 



INNOfATIQjJ: 

ConienE IgnevaEieng intlude aErang alEentlon to 
Uy ind lUdsEici it Ehli kvelj lncludln| iiipUnpj mim 



5 Jl 

sEiEiiEiQi; siipU|pfdbability, dlsEflbuclonS, aii^ Indipen- 

standard eenEinE ,afe 

■ r 



d§nci. A lirg§ nusber of appligatlgns ef 
Inciuded with alinnit every leiign, 



AiprDach innovadDng Indudi Ehi use of ipplieaElens Eo 
ffifiElvitf the ftindfliintal propifEigi &( ml nuiber dpirationi, - 
Ehe uai ef rodili far eperaUORfl Eo provide fonul connietlenR 
blEWtin MEheMEics ind the real mlL 

Hithedjiigjy InnQvatiaiiB iflGlude an indlvidyal'liid wDfk- 
bsak hand upon a-Mitify liamiflg strategy* 

AdvaflEapts ts the apprSaeh an ijipicted in thi afeillEy ut 
itudinti to handU eirEain types of EBngunur probliii, prabliifii 
in prebablllEy and iEatiitieSi and pfobUffla riqyifini ipplying 
linipU algtbfs. k is hepid Ehat SEydinti will giln § haEtif 
uiidGriEiRdini d the* Fiiadonship d mthmtks to the real 
sofld and ihys hive a |riitir ipprieiitlon ot the value bF niath™ 
eiaEkB, It li algg hsped'thaE more itudiny will m in 
HtheiiEles ifitr hivinglakin^thig mm, 



ERIC 



EVALijATIDH; 

A gitkn^vidi tmi^ mm^^ imMu ID tlpbri dysii 
(^0 using the prsject MtifiAi^ ^0 uiin| itBidiEd Mtfriili) 
in 20 iehoali^ la btia| sofidttcUd thrQU|h thi WhU itel 
yiif undirjhi dinetian sf Jins Swgffgrd, SipiftiinE of Mtthi- 
Mtiea, Hert'S^Hkhiian Univiriily, ' 

Ail of £hi Qijor pih of thi projict ire belag «faluitid4 
Ai g spGlequinsi, ftudigta m biln| usted on stindafd eonEegt 
akijilif eoRguier itaHi pFphliii €Pvifii| esntint CDnEil&id In 
the is^irinCnlii ialiriilai md in i vii-li^y d ittitudinil 
diffiesiioni. < 

In fivi dasi£e in Ehrii athif lehgoli, thi ^lEiry vofk- 
bdsk is b(in| g^iiuatid by boih fomil and infpml iiifiii 
SiVinUi& DEher achaoli iff not parE sf my fdrml gtudj but ' ^ 
ai£ uakg thi tnt ncariila and being gjked for infomil avil^ 
uatlgni ind aygliitlsni! ' ^ 

Thi risults d thifli i^aluWnoa will bi mi Ee iiprova 
the iilifialii In sddltlont the kudlei vill prs^de Mftrat 
diti abpyt aVifigi itudinti in fltit^yiif il|ibfi ind iboilf Ehi ' 
sayi .in ifhich an applleitiDai^ariiSpd mm ifficti indi 
itudinti. I 

HAlRlALSi 

The mmlm pipsrbalk flriE-yiii ilgibri tin Algibra 
toyjh Appikitigai m bi purchiiid figi Ehi pfojict qjflci 
gi ksg as qspiia lut. HlEh ordiii of daii liii^ Eiighir^i 
iistiii aiiwita ts iSifdsii, ^iH. copy qI thi liitiry wofkbook 
are avail ah It, Thi pre] I el ii In Ehi prOEiii of liikkg s cor 
liFdal p^liihir for Ehgie Mterlali, 

Thire have biifi na lajsr prebliM thus fif slth Ehi pfejiGE* 
A printer diUy is thi prodycrion af thi pppirbaek tiic ilisiE 
■ umi ^tiicrsphi with thi nitionvidi itudy^ bul iitiriili ip^ 
pafinUy arrived Eg all ighoola in tiie (bu| npl vlEheul Eiyiigg 
midiii lEriiili ^, 

Thi prejiet mU ha?i uaid a aieond luEho; en Ihi mt 
iiliriai! thfisilvii md i ful>|iii piraqQ^^ts bi rtipgiiiblt 
for Ehi ffiiitiry werkb^k. liCEir ialiriaU and lilf priiiuri 
Eg miE digdlinii Would hiVi iSiUid. ^i igE biiS ibli |d 
tin ighogii ill of thf Mitiry wgrkbosk it thi bi|iiaia| gf Ehi 
yiir, \ 
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V. 



lUttt^ials Ilka tbefs devalpped chls prajscc are sorely 
B«dA# irad tb^ moommt , the beCttr. In mims tmBpm&i9i this 
prsjACt ItHlf ' is B H^rlBAat ia la^^^alm fimdlag Est a cuf-^ 
rieillial ,piPi«£C# Meat put projecEs ffp^s Invelved msij mere 
paopl* end aach Wotm ftsdlap. The dlreeter esnsldere thii aove 

chs fo^dstios Cs hAve bees e vlfe onm and o^ly vlghes thac 
eh« seist of ptpenrork required of ■sell proje^Se €Ouid In 
■OH vey be leee then thsie et larger projecca. 



1 
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DAT! ApDED; July 1, 



2^ mrM 



FP.DjrcT TITLE; HgouLES AND hOnog^aphs 1^ mmmmK 
^mmimm ii^? appucation^ project 



PROJECT dire™; mWm I WoUgn 



PROJECT mm\ EDC/UHAP 



35 Chape i StreeL 



PURPOSE; 

the fjroi^ing diverbiEy of students in Hiathe^at ici 
course*^^ thei i^qentjral Irick of riotivation; th.^ pro lifer jtidn 
sf courses that dttc^pt id jieet thtjlr professlorid rniedSi 
arid the Uck qf suitafeli ^■^aferi.jls Qn applicjtloni of 
TidtfignaticS; all call liew and innovativl!- ricitorioU for 
educating people in mathenattcs, Ihn goals of tht' Hyfjul'iS 
aiid HoriOgraphs in Undergraduate Hathenatlc^ and it'? Appli^ 
eatiofis Project (lMF) are to develop the required Iristryc^ 
tion^l materials and to Cfi'ate a cOfiSartiuni within fh^ 
rnathgffldt it.^^ c-Oiiifiiyn! ty vjNch will product' and dilsCfTiincitc 
the iil'l\er!als. 

AUOilNCE; 

Tht' ftidter.idl s Will be writton for yrid^!rt]f5dij*]tt stydfnts 
in Sfirvtee cour'iss in rfiatheiiiatics, ^.g,. stLidtfnt'i in BinlQ|i = 
Cdl^dfld kiC-ial 5cienEe5, [eonOltiitb-, Physictil tind Envifonnentdl 
Sciintes, Technnlogy and Engineer inq, H,itheni*itic5 ^jor^ 
would use these ir-aterifil^ in 3 suppleinental w^sy: 



A iecond group to bent'fit frurn ihfi dcUvitii^!) of the 
consortium wi II faeuky and pfofessionjls in indy^ry who 
hm devilnped intpvative ^ppfooche^j M ytgridl^. for :each= 
ing byt who do not have the tifne (ind resoyrce^] to write cQm= 
pl|te text bgpks. Thg prnpo^?e(J user/developer organ izat ion 
wili pfpyide an outlet for their talents and d SQjrcb' of 
fiGognitlon for their Cdn^ribiition to inproved tQachiriEj: 

INNOVATION: \ 

HatdridlT i'^'^ach module and niondqraph t^ill be iejf= 
Handing except far expHcitiy Hated pr^eLjui^i tes. This 




will gnabig ihm to bg tjied to siippieinent standird te^ts or 
to be arringed in a piftiiriy drderid let Urn which cor 
pletq cgyrlel fniy % byj Iti 

yifh respect to the yndergraduatg eurri&uluiii, thiy wMl 
fulfill Ofie gf the following critirldi (l) to present nfw 
or turrent appHeations gf !Mthefnatic>.; (2) to present' 
iiiatheinaUci that U niw to the undergraduate cyrrlcuiufii; 
(3) to preient triditionil fiiaterial in an inngvative and 
Ifiiproved manner i Or [k] to prisent iiiaterUi nioessiry to 
buiid a few CQinpletely fDoduUrized cpursgs with fk^.lble ' 
sequifiQes of tgpici, 'i 

Dgvelopfiient Process : 'A f jeld-b^isediprQceai with ictiye 
partidpation of users and'audiences lensitiye to specific 
igc^i mi% mi edordinetd by a Resource Cinter at Urn- 
tign Developfnent Cehteri ^ 

Flgxibjlityi Hgdylar materislj in a egpQ!^ fgrmat that 
^enables reidy transfer frgm one Institution tO angther arid 
is cSfiipatible with rigdular lystefiis of related profess ionll 
fields, ' 

Fi_eld^Teltjng^ ; Peer review^ studint repgrti and field" 
tebtlng to ensure high quality and appropf iateiiess, 

" ■ ■ h 

FfTiation ipim ionilnmi aisyssirignt of needs. 



intos of availablg (nodylis, a^wsUttir, and a simpUr 
of:btest materials^ 

Olssafiiinatien: A ni^wofk of usirs to dlssefrtinate and 
pyblieize- friaterlals. Local riproduction of tr(il mw 
Scripts to ftiut^ risk and initial cost, [pfpel^ial pro^' 
duetioh of teited ininuicripti with large deiftlnd. Direct 
distfibytign gf quality units by thf cflnsortiuffi for %m\\ 
audiences will enhance the Overall iffipact of thi iyitgni. 

Ineintivgi to pjjtiejpitiQn : IgcognitiDii far pyblici 
tion in i pie f= reviewed iys'rtri. Oppgrtynity to '^hare idy 
with rgyigwerii uiers an^i!tt^r iythori, kmm for i 
standing niaterial , 



EVALyATlON: 

An uimm mkilm 



eing pllniied. Tffe frodylei 




S 



J- 
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themiejves will 90 through 3 format Tvl^e^va 1 ud 1 1 on consist frig 
&f peer*. rev lew, ftudent review and f i e JJ^'^ttf st i fig , Revision 
wH 1 talis? placg afttr each of theie 5jpp§^ The peer review 
inclLidss a rsvigw by a profei clonal m the field of appll^ 
cation, as well as by a mathemat i^^^ and a teacher of 
undergraduate student^. 

The I ni t rue t iona 1 circumstances under which the modulos 
are used will vary. Studies will be made of the various 
pradtlees that evolve, with an at tempt being made to find out 
out fn what ways and for wl^at students the use of modules are 
mere effective than traditional materials and practices^ and" 
in what ways they are Igss effect ive . 

Finally the development of a user/producer consortium 
to develsp and dliSgminate materials will be evaluated as to 
its eo^t effectiveness and the degree to which it fulfills a 
need in the mathematics comfnunlty for contribution to^ and 
recognition for^ improvements to the education of students. 

MATERIALS: 

The materials to be developed over a five year period 
will consist of ever 500 lesson length units chat may be 
arranged in topical cluster: minlcourses or complete cour'^es 
and some ^0 monographs of 75 to 100 pages that treat more 
advanced topics In the unde rgradua t^" cur r I cu 1 um . These 
materials will initially be avail able through therpTojeet 
office to members of the user/developer consort iiim. Refined 
versions will later be available more widely from either the 
project office or through a professional society. It Is at 
present uncertain whether enough individual module^s will ever 
have a large enough potential market to*support eofiriercial 
publication. After the end of the grant the production and 
dissemination of materTal through the consortium Is expected 
tQ cent i nue * 

PBOBLEHS- 

As the project is in its early stages it is difficult 
to for&cast what problems will be encountered. it has been 
difficult So far establish priorities for modules to be 
developed and to get representation from all of the various 
types of undergraduate institutions. Progress Is underway 
at the present time on both these fronts, 

February 197? 
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PRQJICT NUHBER! 

DATE AWARDED; June IS, 15/3 



PROJECT TITLE: DEi/ELOFhENT AfjO USE OF HOPylAR HATEPIALl 

lNTijl"fM=6A^ED AND P^GiLEH=iAEEO iALCULyi 

PROJECT DIRECTOR: ^WWm li. ^ahon 

PROJECT kMlU- EDC/Project CALC ^ 
55 Chapd Street 
Newtgn, HA 
(61?) W=?100 



W03E; 

Thg growing diversifkitign gf itudents enrolled in 
biginping oakulus has led to cmcm about fiOrf Eq iiiOtivaEg 
and m%i the iieedi gf thesfj sEudonti, ProjyGt CALC M 
Jmbpti mttfhh consisting of a care esurie and a mM^- 

milmm ^tii^^nti through the m of Initructiona! 
pfdblenis doeiir^nted from m^igazines and Eextl In various 
fields. The coufie, using graphical arid nyrerkal teehni ^ 
qyes to IntroduGe concepts, makes ciUulus accessibig to a 
wide r^nge gf ifudents. It fiGilitate^ the a^sifnilation of 
these eoneeptS by developing theni ^otfti student activities, 
including handron laborjiory .ind caUulitor/conipijtef espi= 
• riences, 

The Inltal audience hii been the growing group gf poor' 
ly prepargd and fiBtIv3ted itudent? who nu5t take a egyrle in 
cai cuius for elementary m in another field- However, 
•thf|ugh the of supplements! modu^r lateriaH wMttgn at 
a ilpwhat higher leyel, th^ bisic ^re neater iah m k 
expanded lo serve irast trditlonai audienees tmpl perhaps 
for tHe inafhefiiatiC^^ inajOf, \ 

liOVATIQN! ' 

The fiiateriall m medulif in fgrmat arid enist on 
diffirent levels; thefefofe, a variety of short tqursgs for 
different audiences if.ay be built froni cQmbinatiDns of madyhs. 
Thii format aho mk% poisible the use of individual modules 
15 sypplemcnti to a Standard coune or U substitute coverage 
for toaies h the Standard mm- The format aho pm\U 



the replaceRienC of indivldyil ntgdyiei in the lyitefii by 
iniproyed m^i\.u ii they ktm iViilibUi 

The production of oterlili took placi thrsyyh a m- 
binid eintral Itlff effort sni diverlifUd iijthor/yiers 
throughout thi country. Hiny of thi units in pfobler 
srientedj in that they bggin with i Ititament of i real 
prsbUfTip docpfiiented In tk Mteratyrej which Ehe Uarnir 
win be able to solvi upon dOiiiplBtion of thi Initruetionll 
material. 

Huch of the fiiatirlal Is Intuition based, the presenta^ 
tisn beginning with ipielfk mn% and prseiiding in in 
InteraQtiye style to thi geniriliiatlcns ind their applka^ 
tioni, Nuinerkil and griphicil procidurei ire mi to givi 
a base on whkh iiiori inalytica] tools are built. 

A fgw ilnple hands-on ixpif imenti, that ganerite pro- 
hhm ind provide data, are iviilabig. 

EVALUATION: 

All of the fniteriali have bien through one or inori stages 
gf a lyiteifi of forn^tivt iviluitlgn thit begins with peer and 
itydent reyliw and endi with field tilting in a vlflety of 
ciaBSes. 

Thi core fruterials win iviluited by iMans sf pre" and 
post-skill and ittitydi tilts, Ifnpreygfiiint in elils mm 
for studintl yllng eKperliTiifital ftnttriali wal not signifi- 
cantly dlffirint froni thi bprovlftieflt In dill mm for 
stydints yslng tridltiDnil (Mtirlali. Thi imterials sieni 
espfeialiy well suited for some itudintSj but liOt foV all 
stydinti. 

MATERIALS; \ 

Eighty-flve ynlts m avallabli in 20 topical blocks 
that range frgfi! "Katii of Ehangi of SfflMth Funaloni^" to 
'ixponential Growth and Deeiy" to ''Hid^'cil Applieitlsns.of 
CiUului'S Mukh m iVillible itUoit (iiiili ynlti ire 
,25 laeh, the largest topUal block sf ll? piges ii UMi 
ffliniM order h fS.OQ) far tryout purpoiei, ^rlte the pro^ 
jiet dlrectgr for coiiiplite IUtln| and prleci* negotiations 
an uhder wiy for^MfCill pybiicatlon. 



'J- 



ERIC 



1' 



187 



PROBLEMS: 

The most ierloui problemi' occurred In changing the 
direct ion ef the projeet from Its eriglnal limited geals to 
the final brsad enei. Ihm original gmphasis was en the 
development by a small writing staff of a set of initruc^ 
tional ffaterlils ef limited scope for a v^tl^dtflned target 
Audience, The flnfl goals emphasized the development ^nd 
pi tot pperatlon of art orgariiiitlon to produce quality rrsdulsr 
materials by a diveriified group of user/developerS. The sIm 
was to reach a much wider audience with a broader range of;, 
topics^ Aids in resolving this problefnwere the devejopmen^ 
of a strong National Steering Cofimittee and the sharing of 
Ideas and procedures with projects developing modulaf 
materials in other academic fleldi. 
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FROJECT NUHBERi SE0JW158/ 



AMOUNT AWAIDEDj |I0, 



ml ^mi July 1, 1^/4 mmim i^my^ih 

PROJECT TITLE 1 BASIC RESEARCH g m mlMB 'lMm MATHEMATICS 

PROJECT mmh WmUf yhitfiey 

PROJECT mllh InstUyU for Advancfjd Study 
p[inrelyn^ New Jtifsiiy WM 
■ Fhgnej (m) m-MdQ 

MMh 

The pfDjt'cL hiiii a twofold pufpDs| nainelyj to obtain a %m 
mplm undctsUndin^ gf how children learn niatWtic^, and to 
devilop ftlftMr and miQ refined methgds of helping thm Uarri, 
ht the first purpQaej Ghlldren are studied intenMvely In the 
dasgrgonii fot the sec-ond, a prograni is being pfQdycyd to htlp^ 
teachers iti the tiafly ^rade^ iaeilltatf; fnore dative Uaniifi^, ba^c 
ikijls and problem sQlvin;!. aiikij, 

AUDlM; ^ 

The proim will Uad to pitper^i, both by the project Diroasr 
and by the ReseaVph Associats, StanUy [flwiin^^ijrj for cdimatiunijl 
prdfiidonah In khdol Riatheiiiatlcs, The n^tcriab^ ;jre fi^r tencht!!:^^ 
egnsultifltsj and m^i profyiislDnali, 

IHNOVAHON: 

In studyirg children^ Uarnin^; of ^kiyhefimtics^ the mm thrust 
of the project is the corriideratiDn of the child in the enviroWient; 
his flttttudes^ (iianners of thinking and attaeking problpj;, hDv this 
relates tp hU ftjel!nj^?>, and so on, The necessity yf this ^Lii^ral 
flpprQaeh Im mt^ succeisful Uarnin^'^ is hecoiiiin^ anply dmii In tha 
progranij thi m[t\ [nnovations arg fuU attontion lq the child m 
I whole whlie yDrklng at fflathem^tk^, and the very practicfll approAch 
with the drip lest matLtiah, /' 



EVAjLOATlON: 

The pryjcct h not yet In a ^tdtt* bt iiytmil rvduatlon, Thti 
ffiitefisU are Wing In 3 fiyinhcr d A^h in tht! ^t, UijU 
ffglani with apparent .^ueeesLii 

HATERlALSi ^ 

The first VQlyHii, "Ehmentary NathefMtlcs Aetiyith^, Part A^'' 
U aviilible ffgni the Secfitiry, Sehoai of Matheniatksj Instityty for 
Advanced ^tudy, If cOvef!? hmc [nathernaticj; in the first and p^irt of 
the licond i^rades. It uffer? cynsiderahig holp in speeding chlldfen's 
liiniing with attentign to both 5 low and fast ifirners. How to carry 
out problem HQlvin^ through acting; aut siiiiple styriesi and larp 



sectiofli on piiie§ and explgritionSj lare piftieyliF feitures 
Vylynei have been started j 

PROiUHii 

The pflndpal problifn is findin| sesiirchers and wfitirs d 
high QfdEf requirgd fsi this work, Dthit pfpbliffll are thifriim 
day cjifMte, generally opppaed {g innevatign, ind the Uck Of yndi 
for earFylng out thi projiet on a lar|ir mUi 




ADDITtOHAL Cmmth 

The project irfaf bioadir in leopi and pyrpgae than soit, 
RcMareh paperij eofflbining the theergtical with the pfactiealj are 
still in prseess of being prepitid, The reiiarehj taking Into lecQunt 
types of yarigblei not ngmlly studied in this cpnnec-tion| has to a 
sonsidirabli ^xt^nt the nature of diicgyefy, and hence U not yet 
aminabU to statistical studies, SiinllaFly^ ths rnatgfiali m quite 
different from texts and yorkbeoks; It my be aeai tlii bdsri 
enou|h clasgfeofnl^r^ Uiing theinstg peniiit fortMl evaluitiDfl. 
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! 

If Unriltj §f ^qip, CMgifSi lUlBiia 6o637 



%| SOIiin m iilibliAii ia 1?^ ii tki OipiftBi&t of Hithe- 
litlei |t tH MTifiitj of tq uu^r go urp at iiitd fsr 
ilfdliltlen lid UtirlaiB Ifi iithtiitiei i&d lilhtoitiss i^iatida 
tm lift klDpiil amiBi Ita niis dbjactifu b|f« biai (1) tq 
odjii imit iiTilQpiinta ii tiisiiisi nthiBitUfl'ffli fililii 
Ittjiqil it lU lifilj ia thi S$nit hilfii M ottir Eqnniil 
sqiitFilli (1) to aiki pamibls ihm atudiaa a&d atiir rala?ist 
i&fqiiiliq| to prpji^ts hf iiipr§yi5| iitliiiiitisa idsoitisB is tbi 
l^tid ititia ttd to thi latbiiitUii g^iifiiiiji asd (3) to p&Uiab 
fer Oil^ idiisatdri lid itydiati asii of thi biet utifids tm tha 
tbisa lOiiffti, 



il hlfiUifii its dbjtgtltras tba hai^ so&g^tratai oa 
(•) tha latf i^at agbosl iitbetitida etirrlsil^ id iba sbpfifig 
pFiifil^aa tmdifl)^s| tbi aiii aad stnistura of liuiu utbiiatisi 
aliaatlo&i (b) tha SoTiat pr^fraiy is aitf&Eunimai^ mtbiutlEal 
gstifitiaaf (c) tba Utarit^'a pFtpafii bj o^tat^diiig sitbeiyiti- 
elay for Mtbautiqill^ t^anteil stydaatg, (i) tha traltfi&i mi 
ip^faiait propiii Uf latbaiiatiqi taacbara, and (a) tbi rasaaroh 
aoi^tid ofar tha piat 30 yiif i bj ^fiat pBjfobologiBtg aid iatha^ 
^lUtiaiani la III psjsholo^ a^d latbqdi of laaMaf and taaQMaf 
Htb«itiaf, 

' fla tit^ thm iWft mpm riidtad.ii 19 biokf tmi^ 
latad lid adiptid for Imifim hl^ i^hool oollap atydaats aai 
thiif taisharaj ftiei kiski bara biia iddal^r aoqlaliiad asd iaeo^^ 
rttad 1| a^boql pd galligi llbrariai thro^ut the soimtfyi 
(i) yy aoadaotid y a joist iffoft bj tha lUIM aad 
tha l^bol Hathnitlia ihd; Oi^yp (IHO} qf Itiaford Oai^araitj 
^aai lad tq tha pblliatlqa of a l^roM larlaa of SUi/ir traasla^ 
tios^i^itio&i iititlid igriit Itfliaa la tha F&sbQlog ^t^ f^ 
iu mi TaagMgg Hathwiitiea ^ Vol^a ia thiB sb^m m etidlid in ^ 
laiiB^ ui sqiraaB ia EitbaailicB aducatiofi aai pa]f€bdl3p at isi^ 
aoUagai mi ^?ifgitia§ ^roaa tha %itad Stataa aad ia topi* 
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%i Njaqt-B IHriitqr, vbo hga biia aagigad ia auiaroui atui^ 
ifi of iHhfliatiqa idantida ia tha SoHiiat Mtriaa, baa dalif'^ 
trad sqia j|OQ isTitid iddraaBea aai Imtwm oa than ^Wm atad- 
iaa it aili^ mi fiflanal laatiap of uthaBitieiaaa^ lad adaqi- 
tori, It m laititutfB, aad ia Dapirtitata of Kathaiatiea thraa^ 
out Ihf cqiyitiy, ; ^ 

wamm . 

mS le thi oaly orgaaiiid piojact ia tli aitiqa da- 
eipid to atadj forilp mthautiai edaoatlqa, aad m tht far^f 
fi»t to pybliih ia ^ah Bathasatiaal K^oaitiqaa viittaa.b/ 
vMtifMtfiid ^tiit riBiaioh lathaitieiffifi for Ugh aohogl ud 
^Uap ftadiata aad tlair tai&haFi, lhaia^?dluiii art iatsiidad to 
iatzrtioa thi Hato.ta tq^qi of ntlaiitloiL tboi^t ni 
te'aapii hii la ulhliUlail lotivlti ^oh foataii iadqaadeat 
mth Mf pttlioatioa ^ijad a dafia|ta mi aipif iont Ma ia 
tha daval^t ia tha Olitad JtateB of ori^ ai^Bitisas of i 
ai^laraitmi 

Mb Frpjadt dao pabliihid tba lint |i|IiBb^laapigf mm^ 
pifhi mi boqki on tha daglp qf tqdira aobool gtoiatrf eoai^iB 
biiad aa fioiatfia tFiaifoiiitiqy » aa ipp^aoh lAioh aov ia 
baiai iaqqr^fitii iaoraaaiai^j ia Aoaiioaa ffoiati^ tti^Bj 

fhi %nlm iraVH^ lariaaj ^yiit Itndiai ia tha Pi^ 
dhQlag of LeiMafc ^d Mithmtiga , bu yiiatid ia apaa- 
i^ ^ mi &tk%im la Aiirioffl iithaiitiaa adna^ioa aad by i^ 
ipifad K'aaa^b aai doctor^ diaifrtatioaB at a auibar of imivarai- 
till la tbe Mted it|tf§, Mi rafanoh is 4r§ad^ iaflueaoiDg 
iethodfi qf taaghi|i| Dathaiiatigg hart i Of Bin|dar ralyei ia thia 
faprd, an aoBi riaiat ud rffolatioai^ bnakthFStt^ ia tba pe^ 
ebologf of liarniai |Mietr]f ~ ia pidfticidiri tha diaaava^ yd 
apiaifiaitioa of tboapt divilopiiiint hyala ia giaiitz^ ^ vUoh 
til mM broy^t tq tba attaatioa of lathtBatiOB iduqatbrs lai 
pi^bplq|iBtB for thi fini tipii yd wblghi ia km^ havi led to 
wnl idey f^ tha disip of i isdani aad nab isra iffiqiaat 
Bphoal laoietij caiTieulii aad the i^ioatiaa of m iithodi ia 
tayhyiit, 

m mn^i ssit rioiat' fubliaatioa ia a hi^j origiaal 
iBSpflh, Tba Faychelogr of Hithamtieal AbilitiBa ia Sehaol^ ' 
jMltaB by V.Ai l^tataldi (Ri Oaiyiraity af GMeigB pFiii" 
19?5J, ihish pFiBBti I thaoratieil faaadition for thi itudy of 
lathiiitiqd aMlitlig baiedf far th@ first ti§a| oa aqiprehiiisifa 
raBiiroh, It is pravidiig pi^bqlq|iste yi iathHsatioa aduga^ 
toffl *dtb a pit fslatj of iaaavitivi idiy, 

Ofar thi ifiM, tMi ftrejict has aceyiulitidi ofpi^id mi 
gat^qgyed i anlipe librirj of eoiBa 11^000 voltiiii tm Mtm 
tapa laiatbiiitiEi, iti a|pliaitioy, lathiiiiitici ataaatioaj" 
Bciingi^ laiiaaa adugitlaa, fdaaitioaal p^ablq^j tdaaatiqn of 
tbf hindieappd, pd thi CQptif and iaforaation acifnesSi Mi 
likm ii ttflixsfUsd ia thi Mtid Stitii In thi areas of spieial 
iatiriat to thi iWE^B propUB* 




Wl art liifisg iillaiiiUUlu ui Mtiiiiiliifi littQitirf ii tki 
lilij bai fUjpH I pibist »ii 4a ditiniiioi ita ^miim aii 
fiUotiii f^ilillii of natl^ v^i di^il^j li 

plUttai MM ii IKI Mli^ piFlisipitij (iMli^ It MfiN 

C'MtM pfMi Mm Ihi iWS m both Itnifsrii 

fc Mb |net Aodi tei lyi r lia d pi; f$? tbt e^gti 
If it ill Ml p^eriiiUi ^sl m biiai yil is 
>^ «i l^i^ tbi^Hl til lUild IMUi 
plliiliiii bri tofl rfl!«^atil la Ir^l, Ouiii (hfnh), 
tUr mA IpidB f^ yi ii Usit iimtriif » 



MUlM ifiiAiii&l^ailftitiiaa (vilh ill ania 
if Ite paUiiliii) iadUdi lk| aifiis klhihi ' 
Irtisi (if Mli ^ ik kttiin ^ijdir lifilsFiM iai Itothiut- 

m^i^m: Smhm g f Arty Qri^ 
(Argmdtjid 




(X|iiii9a)(pUid»d 
l«tethiiiotfofaiia 



/i ill Mittei 6f Haitaialieil Metia fieiiHi). KIb^^ 

jaatitlM (Mitiaaea). lad Bat ii 
i|Z«pfT{ lad §,liF||r uthniUgd nlmti 

kttoBii^offt^ 




iaate MlB (pyatta ai gapwaBPi iBi MiMti mu {Mmh- 
fial) 1^ I7 D.Qi iiith yl Og^ifi^i 1^ St,, L^dfi|l6B, 
Idiiij 4 MllMiiiial nlwu by llriiea Imai ba,^ HovtU 
llQil, fMw Park, Ward, fliT.i ^itoe (Mtia^ij, 

feflftiat htha (!|tiltlltik), Mnnij^ft ^mff^idiiHan (nl9ii)dD)| 



femiigy ObiiyiP lysd PirkteAids) bj isidiiic Fn~y| 11 
Kfth Aft! I In lark, RJi ; 2 nlw^ af BiaU^ig Hathiiatisrii 

ft;, Iibh 5S0 SiBiMi iti| is h^ififiia^s, Qalij } relyiii af i 
a^aa ef tryalitioy tBtitlii W^fm §f k^l Mlm^kh by 
aa H,I,f. frayi Cirtrii|f, Hyi.i Vel, 1, ftt Kgthed of ^ril - 
i %L it haatlfly yd (bii/to j mi VoL 3i ^tutasiai goibi ^ 



1 _ _ 

I Iff,, ttnp, Qii| M tti iMp M^N, yit It 
liftaOilbMyiAitai^ilMln u RittairtiMt 




AyoaUis Ufa; WHN §011. [ii U UtlM Hii 

^1 1 ThliiiliiiifltiiiMiiiflWiitir"' ' " " 

tiSicf 1 




m af llya fMmm m M ^aM tm tki Uitai ft- 

AiniAL nami 

Hi iniB^i fiilli|i naaniag Isfiat Htkaytiy adyiUy 
Msita FMykiQa yMauNatg Is la Oi aii 
Miteda af lifi^ yd iii^ MllaMtty yd la asriadif la- 
fami Ml yi Mda p^bli b; Hi aittfa pfftiaipitly af ^ 
foMyt a§fiit rnmh M&ylttaiyi, A bin apltd y yyp. 
tkfid Utantifi ia ulbyrtiy ataiiiy« It U Am ^ 
tbit til fenala !» ftprayl? ^ irtilyltai iiy»» 
fllihHila li yttmtML tMnA yd ia yttii^y liyiliy 
ts tbi slydi rdatad yiy af tte aapi« adyyi. Osyfiy^, 
tbt by yiydtd lU ^y ^ teaadyid ita aa^aatta 
Is idalida tai^y/|isUleitiQU U tti yisatiy aeiyeyi 
liliy yd ally i^ad ytbydiaal ttyi^llBy, 

liyi Jdy 1, il7i| 1 papi f^ tbi %yililiai, idqIMioB 
yd hbUytly If Sdiatad IkHil l^p^ yd Mei i> Oa Md 
of tbt AFEliiiUy of ^tira ta Nyagaiyti'! aQpifiad ^ i 
pyt M thi Ratl§aa Soiyoi MMiy, ky ^ ay^al is 
tbi BqiFtMIt af NiQMtiy b; li^ Hnq oay^iMl iltt 
ibi firi^ pgry. 
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mm mill mum 0011131 of mm] kum 



fjie gyrpoil af thli pjict'li to pnpifi four two 
saMiiir^iioyr mmu In ixtrietivi Mtillufgyi to pfiiiht 
tli prill to itydinti at ulictid cojlifn jit ]mt four), 
ind to iyilyite stydint aiid tnitry^tDf risponii to thi iilf^ 
piiidi^ytorli] mt^t of tiicMng, 

AUDIENCE: . ' 

Thi tmui m Intindid for yndir^ridyatil najorlng in 
ilnirai prflcessingi mttailufgyj and iiatiflai iclinci at thi 
jynldr and iinlQf livil. T^i eoyriis Nil] alio N uiifyl to 
Indyitfia] ingjhHfi is rgfriiher mtirlah 

imioiii 

k task forci cofTiprlsid of mimk and tndynrlil partj- 
cjpinti Mill ml togithr to iu\ih pfipirei tiiti and 
iyaluiti ttii silf^pacid concipt gf ttichtni y appliid to tlii 
field of ixtfictivi nttailurgy. It is a eaopffitlvi effort 
that whin coaplittd will havi tistid thi pfo^si] that lelf^ 
picid Iflitructlon In ixtfactlvt nitillyfiy Is poiilbli, 
Pponitratlon of thi concept 1^ tMi iptcjalliid flild i^lll 
jii^n tlat, with the pripiratlan of othir latiflaUi depart* 
lefits sf mU faculty size will be able to offir an ixpandid 
cyrricylir!. / 



, ^Iw9 typis of iyaluat^on will be eonMid^ ' 
\^ ivilyitlofii of mm mm and ivilyitlofi of itydeniand 
v) ' Ifinryetof niponif to the yii of silf-pacid itirtalL ^ ^ 

h eMttii of pirtlclpanti frodi cotligli §!id Indystry 
will fivliw lach ynit for contifit. Also lellCtid dlitiplihid 
Ipielillsti |11) fiyliw tk mm ynitl for ippfogrliti. ; 

^Each unit will bi Driiintid to Itydinti U selgctid 
colliggi (at liait foyr), Evalyatloiis of |hi ityM 
rispflnii to thi lilf-pictd tutorial conctpt and coiiiprihinsion . , 
llvil will bi cendygtid, Also InitructOF riipsi to thi ust 
of liif'pacid imtirlali and to matirlali pripafid by a pup 
of ipicialists will bi ditiniitnid, 

mimih . ^ 

' fm cpuriii ari bii?i> pnpirid. Eaeh esyrii will conilit 
of pplntid notii and lydla-vlsyal aids iniainly ciiiitti tipi-^ 
3lii illdis and yldgp tape casiittei). 

The project itartid In Jyiy, W, The firit courii wai 
. cpnplitid for stydint priiintatlon In Fibryiry 19?L Rlmain- . 
ing mm will bi cofflplitid for studint ysi In Sgptpbgr, 

Wh ' 

Thi coordination and pripiratlon of cayrsii ari will 
adyincid. im difficulty has bien realliad in racaivlng 
riioyfci Biitarlaii fqr tipi-sllde prasantatiofiL 

ADDITIONAL MENTS; ' 

i 

Cagpefitton fm indyitry and a^dinic piopli has bian 
im mi A great deal of intiriit and hilp in supplying 
riiDurci InformitloR has bean giniratid. Thi flrit coyrii 
is now bi1ng yiid on a tilt baili at thrii cQlligii, 



Febfyary 19?7 
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Duritioo;'^ iOilthi 



Ffojiet Trtii; . igCilASlHn fill FLPtf OF ETHNIO HIHOHITIES 



fniiti Dlreeten Dr, tfiniton Ooby 

Aiiistlnt Viei Chlncellor^ 
Acidiiie Servieis 



Cearilnitor 

IxIfliUfll Prg^egti 

Projiat Add£issi UCLA 

W| Hilpri Aviniii 
Myrphy Kal^ g'^il 
, AngGlgg, CalifofnU 9Q02li 

PfifpSfif' 

this pFe-eqllcp leiinei inriehsint pfsiris il I 
thrrt-yeaf deaotilt ration prsjeet bigifi in July, 

Tht project is teitini the fDllstfiRi 8tfate|y for 
i&afiliing thf pifticipaiion of ^thni& iii^s^itigf in 
iiiintifie eire^rl; ^itiMlih i three-yi^ intiFaetiQEi 
'bftwiifi ths Univifiity af Califofnii^ Loi Aiipliij i 1dw= 
iehiiving high idheol* with l prdsiinistly ^fflinerlty 
jftrQllmint i ind i^high lehiiVing high lehosl** vith both 
Mjsrlty and sinQfity studtnti is srdir to; 

1; DfiVilsp I ituient/faqulty lubGulture vithja 
tht sinDrity high ichOQl vhiGh encgufaps 
asd reinfdregi aoidfiiQ |ghievp^t. 

2. Frsvidi spsrtunitiis for liaorlty itudinti 
frofli the l^yer leofiSile strati ts intifidt , 
tflth ilfiorlty and najofity studintg frsa 
hlghir sOeio=iesnOiie ind educitlgqal 



•A high school li difified ai lew achifYing if the ity- 
i^eli' mdiih ighleveient icor^ flUi iiinifigantly 
btlQ¥ ths Btiti liSR QR thi ititi^iindited ichiiyeittit 
tfiti in risdingi lingmp, and niathiiitiGa, 
**A high ichOOl li defined ai high aghlrvini if thi itu- 
dinti' iidiin lehiiveient icsre falii lipificintly 
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bi^kiroundi in an esriehsd i^altiie littigi 
It tht Univgriiiy. fgatufing.jsienee) 
latbiiitiog, and rilitfd diggiphoii, 

prDvidi Dpportynltiis fer ilsQfity ind , 
iijortty hi|h ishdal itudinti ts ialfffist 
with iln'aFity ini lajority University |tu^ 
denti iU f&pUt^ aid Vitb prsfiaiignil \ 
icientiits* 

Frdvtde i^nteniive iD^iarvigg triining ind 
dgygtspffiint i£ti7itirgi f§f lath and acillice' 
tii'cbiri^irQii botb 89lio^l& 

I - y 

F?|bvidi appdrtunitiis for teighiFs froi 
pirtldpating idhDoli tp vDrk adDpfFitiVily 
UniTeriity piMSgail to itrifigtbep 
fii|l leyQl latli lad gaiinci Qurrlgull. 



vitb 
tBifi 



L Frpviie profeisiosil iuppart to bigh igbpol 
Hm ifid saieoee tsiebifi'ln tba fs^of 
iriduate teaching Intirni m ftatifgb 
isskitaats^ - , 

T« PFS^ide eppoftunitilB for futuri latb i&d 

sci^^at tiachiri to vork vltb linQrity . 
and tiisjsrity itiidfats in th@ enylrofiiBtsti 

tie high ichoals in^thi i&fieyd Eolltii 
envifsnfi^ati = ^ 

fvQ'Los Angelei^ City high icboqlii Wsihin|tga Bifh Bchool 
&8d Veitcheiteii Hi|h Sshaoli hava bMn aelict^d to par^ 

tidfati in tbtl proj^gt, 

1 " 

Vajhington High \iih_g_oi ' Loeatid in'Ssuth Cintril 
liSi Angilii, tfiiMhgtOB High iohflol hii an snfollsiat of 
3|6O0 itudinti, ^§jE of vhos iri hlisL Hsit of thi 
itudint body esi^ froi tbi Um mWimoiU itriii 
Of the City altbol,u|h tbgri is a siall nuiber of studinta 
vhQse pafents areiprpfiisioflihi l/agblagton Bi|b bae a 
dfop-out rati of ipproxiffiatily kO?. ' Of the IpdOOt m 
friihian who antei^.eaeh falli Igei than ^00 actually 
griiuite ffOi Viibiniton. MU tbi ioroliiant fiprg 
feaiisi ffliti^ilyleoaitiEit thFOii|hout thi yaari thi 
sehool letuilly bii I 30$ turnover ia itg studint body, 
Apprsxiiatfly 2^0 of thi intiriBi lOtb irade Btudjnts 
Irs inrollad in i e^llegi priparatofy pfsgraii of vhoi 
iOO hiva taken at yait sni yiar of algebfi 'in junior 
bigh gglooL 



fhl Mfliiii I §. ef HiihinEton Hiih iiWl im - ■ 
gridifi ii ippro)!: istily H; thi atdlin itarei ef Iti 
linlers me. jpinilBittly ?6, i aid 1, rsspoetlvfly, 
OB iUti-Bislltid^lshlimsnt teiti in fiidjni, V 
UsiBSiir ipelllni and Bithiptisi', The itite mm 
nn ipprtiiiitsly 12, to, a snd 13, fsipeatlysly, gn 

liiitflititsr Kl^ti • VsitEhiitir Hip is iQeited In ■ 
SOBtbveit eorBiF Bf.loi Anitli!, too liisi frsii'tht 

. PlSifie Ocns. Of its itadsnt kdy of i,60Q, .ippro^, 
iiitfly 311 irt liaorlty, iest]i2i) ef vhon sre Wiek 
lU lidiM I.Q. sf.lgttgfidirs St Wtitg.tifster ii 
4S|r«Uitti| 10k; sBd'tfii ledliB mm of iti ifniof s 

. »«re ippmiiitely i^, ii, p resps^ivsiy, es 
tl« ititi*issdited iahlsveBtnt,^i8ti», All mm ysri 
ttflTe tie Itite ugn, Appraxliitely 600 of ths m 
Mtitelotir isphsierii irs SBrsllsj in eonip pfipifi- 

. twjf cquriJi of viai m Uu hid it leiit' an-eiyssr ef 
iliatri in JUBlsr hi|h ishool 7 

■ Tit iselo-ecanBiis jtitiii sf thi studiot lady ranggg 
frsB Isvfr iiddls tlm to upper elasi vlih isit of ^he 
Itttdtiti eeiisf ffOB Blddls-filuj fsslliia. Ihi Vrsn- 
llisey rate at Weatdheiter High 1| quite loy; loit of 
Ml itudeata who infoU in the sollep.pfip pfagfia as 
iBpftOB'ofn uiuilly finijii high ichool it i;istchiitef / 

Wistchiitff ijii tfaihinitsn irs apprsxiiatily 6 
■Ills apart «d 10 iad iB ailei "" 



\ 



frei thi Univirsltyj 



liihty iOth grde itudenti ftm thi^iatiring 
ffiihffl&a disiei Qf Heh ishsQl who latiifietorily m-= 
pletd 05? yiif ef algibfi lad indicated sii ktirtit in 
lljerlag in 14th idinGt vgre iglectii for the pfoject. 

Apfroiiiatsly iO of the 80 itudtDti ffsi ea^ bi|h 
leioel vtrfi rsBdoily snigaid to piFticlpite in tie 
prsjeet.; Thi pirtieipint group, thmtm, ^mim of 
tvo grsupi 9f ippFpxiffi5tgly or Oo ity^nts. Thi 
rminiai two pQups qf liO itudents servf ai GsntrBl 
gifoypi, 

i 

iilietlon of thf itudinti it each school was iidi 
By thi high sehsol juaior high eoynieiori, fhi 



•CilffornU State Ttitlng Prsgrai lfn^?9, Cilifofoia 
itilt Depirtient sf Idueation-, Qfflee sf pFsgrii 
iYiluitloh, 



rinipi lisipient af pftieipit|no itydents and eontral 
irouji vsB lade by an evilu^tiaii eoniyltint ftrini tin 
iuffiffiir proiriBiifii of. iOth 

Dprini their iOphQ4ei4 ytiPi ill Projoet studenti 
vlFi" inrallid U_ lislqgy aiid Geaietry, In th'iir ^junisF 
mti ill iirtleiplfltl virMBfoUgi in Chinilitr/ ind " 
illlibri III For their iinior yiirj it vis the initial 
iDtent of thg Prejeq^to hm the piftlc)-pi|nt itudiiitg 
fnrsll ifi.| eliii of thair ehdlqe at UCBL Hovivgf, dug 
to eirtilD pfohlfis fBqpuntind at UCLA and thf iick of 

.lathuiiisi oa tie pirt of osl hlih lehaoli Ffojejt stu^i^ 
dints wiri allevid to enroll In classes of thtlr 
chOQsini It thiir rispeeUVi high iebQSli, At yiihlnitgn 
Hi|h ieheslj 10 itudents enrolled in Fhysies and 23 is 

^Irlisnofflitry/Hath Analysii. At l/eitchistiF Hiih School, 
enly itven Frpjist itudints iSFOllfd in TFiionOiOt 
Anilyiii and iivin in Physics. 

Innovitisniv 

ThfBuihoyt the fiFst, two ytars, pirtieipsntL veri 
in dasi silei of itudents, and hid a teaehini 
liiistant in thi Elassroqi gvery diy far both the Bath/ 
and sdenci cliiHi. In adiitionj thi teiehini %uUj 
tants vire iviilahle to proyids tutorini in tie eveninii 
Thi PrsjKt tiftohirs nu also illowid I6OO mh year 
Is purohiie iyppliitntal te|ohln| lidi, fhe foliovini 
statiBiints IndiQiti thg aniielpitid outssEis of the 
prdjeet vith fiipeat to itudeiit egpitive and affiative 
deve^opiint. 

1, A| eoipared to thiir .risplctive controi 
groypi, piftieipanti vill:' 

a. Difflsnitfiti ilplfieintiy hlghir 
iith and s.sipse aghiiveiint §g 
ieasured bf the FfflifflifliFy 
BehQUitic Aptitudi ^ist im], ( 
thi Math part of the Idhslastie 
Aptitudi Tilt '(SAM), and the 
Math and ieitnje Achiiyemjft 
Tisti ef the Oolliga Intfilei , 
.Ixaiination igard (kCM, AGli- 

'bi PeiQonitritf sipificintly bitter 
study ikilh and knovlidgi sf 
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ituijf ti§hnlpi§ ag iiiiurtd by 
' I study ikills iDYentdfyi 

Ei DfiDnitrate sigQificifltly highef 
leTils pf ispi?itio& and UUtni 
' In pyfjuini eiretri in thg leigncei, 

i 

d, Diionitfite iipiflsiBtly giniit 
Knevldit of eirtif opportPitiei 
in tie sdiin^li ind tht fipireiinti 
isd |76§f4uFi§ fDf puriuing lu^h 
tinm. 

ii Deiosatrati mere sQnfideSQi in tbdr 
febility t9 cQipfte iucEgssfylly ia^ 
cglhge iith gnd ui.m^ esursgii 

Aa qqapafd to the Mih-aobiivin| qsntrol pgypj 
thi iOM*lehitdfl| piftleipanti irill deiQiJStFfitgi 

li At letit thf lafil livii of i&fiievaEgnt 
is lath and sdsnes, 

bi lipificantly ifiatii" knevlidgi » 
eiriff oppoftunitlfg In tht BQiinceg 
IHd Ihi ifiquirfients and pfoctdurti 
f§f pUFiUing lueh e&?eefOi 



put tvo para, m ^MH ind rinil Report, IpT^-l^T?^ 
vlU ifieoFpsfiti the thlfd yiar in %U thriHiif Milyila 
U addition ta & asipirillYi a&ilysli Qf pirtisipi&tg iid 
cDQtrdl atudefltg Qnf thg thrig ytifi in rigiid Is thi 
ihsve irii§{ t.liFi vill hf I ri^anslifsii of dali ptheFfd 
in rflatip ts pFfdietiQni of atudsntg (md thglr ehmc^ 
teriatici) and lue^eaa In attgiptisg isth lad idsQca 
^oufiii Ib hlfh i£hQol^''Vl;it arg^thi Eharaeteriatics ^f 
thait itudenta vhs would hvi qolpletid three year^ sf 
iith igd geiiaoi vh^thir or n^t they vtre pfojeot pafti^ 
§i|intg! fh§ ivihitsri viU itti^t imral typia of 
analyiii (aulti?ifiite, iiilti?iriiti rigregiios, diisrii^ 
ifiant arid profile olaiiifiG&ti&&) to aht&iQ ig mah 
inforiitigfl Ii poiilhle, -l 

Oopies af the '"fhird indjinal Beporti 1§7UT7," are 
lYailabli upon re|ui&t iftir ieptgibgfi Ifffi 
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Highir liveli ?f iipifatisn and 
intermit in puriiiini ieiince 
cireirs. 



3i Ai ifiiUFid hy SAf-M, ACH-M, ind ACII=Sei, tlig 
aein high^^school ichifVisent In igth ind ici^oce 
of thi pirtieipint group ^ill be sigaifielntly 
ireatsr than tht fitin ichlfveient hvel of ill 

' freihaen intiring UOLA in Fall, 

i, fhe diffifence bsttfeen iith M icience aehliVi^ 
lent of high-iehitiriiii pirtldpanti ind lov- 
achieving p|r^ciplnti vlll be aipifieintly 
rtdnpd* 



EViluation; 

Thii pfojeet coRtrietd vlth a csiiunlty ig^ncy in 
Ofdsr to oHiin in objictive evalMtign, Th§ khi Cistif 
fsf Smunity Studiei has, ivaluatd thi Project for the 
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PyRPOM: 

Ojbbqfiijf Aiipciatii, Iiic,, in cQlUboratlon utth ti^ ftefitgiiiry 
Coynty (Harylafidj Public Sclipcl Syitifi 1i diyelopifig in gvalyitlDn 
of tfil Sclinei Cafiif Swargfiili Tfitniiig (5UT) pfopfaifi, SCSI In- 
volvii tbt uttiiiitiori of cof utr teoltnDlo^ la provide ilnnlii^ 
uM it-ydanti ttif oppcrtunt^ to mim) on if) individual biiiSi ' 
stlt^ti^ eifHn in iciifici inii im poiiibli Ihtinit in Umi, 

It is ifitindid that thi iDfomitidn gilid ffoifi tl)i intifiction 
nithllii eamputif kI]] ifiHcIf and iiiliinci my infoniitian iboyt ttiisi 
sciinci mm prtvipuil; obtalnid throygh iKiirlin^i Or contict; 
and iubstituti for iuch iiipiflincH for than childrin \k bavi littli 
Of m Midgi aboyt seiinci, thi iciintific imtliQd, and tlii broad 
ipictfii pf iciince drears^ It is thoyght that tMi lattir groyp jiy 
^11 includi i dlipropoftlDflitgly high nirtar of m and finniir^of 
iDlndrity groups in m of ttie fact that minofitiis and m an \ 
facfd Nit^ nuHf foul loci ai and cyltyril barrjars that tind to mm 
ihm im fully DiploHng inany cariir apportiinltiiL ^ ^ 

The study «ill mm the iisdiatt and iuita!nln| efficts of pro- 
viding ynbjiiid and npn-=itiriDtypic iciinci cariir InfOfiiiatiDni via coi^ 
puttf taninalSj to tlgnntary itydenti during a critical i\m of their 
copltiye dfvi1pp/)t and initial cariir eiiplofition, 



Sinci ttie fniifi focys of thii feiairch iffort \i thi di^ilppint 
of iff^tlvi iithedi far intraducing iniiiiberi of fflinoritiii and iw 
to thi yrgrld of iclencei ilefintary ictooli that haiii a higli propor^ 
tiofi of minority liudenti wen iilictid for the itydy, iUo, to mm 
thi diffifincii in knwlidii and intirest In idenoi eifeiH of child- 
ran of yafying igii, thi niiarch Inifplyii a crois-ieEtitol laffla of 
^hildrtn at thrta gradi levih (4-54), Tha itydy popylatisn cpnliiti 
of eight ichooli (four iiipirimintal and four control iich Jiving 
ippfOiifliataly 30 itudents fr^ each grade livtl Thi total antiEi- 
patid study sainple will bi apprgjdniattiy ?2S jtydenti, ■ 

oil 



INNOHTIVE FraES! 

Thil itudy his M imjor Innoyitivi fiitufih'tlii cofupytif ippll' ' 
cation and Ihi igi of lha studint, Tp dati na ciputir^bisgd lyitani 
has bun diviiid to iiilit in thi pFflciii of canir tnferitioHii^. 
lifflinstign In thi ilenintary sehoolii nor hii any riiiirch biin 
ducted to Indioati Mhithar lych in appf^ch would liava a deiiionitratid 
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In ginifa\ thi riiiafch eoncirning cifiir diviJopnint and eililP 
iwanniii it thi iliiiintafy livil li ipani. k a riiult littli \h 
inoHn abt ho^v a child divilopi a ciriir intifist in tht sciancai,' 
and y^hat Influinei ichoal, hm^ or wnltyjias on thi dirictioMf .. 
tti or bif lAjeatlofii? or ^ariif iiplfatloni. It f that ^tl^ 
stydy will providi a elianr plctyn of a chlld divalppi eirtin , 
mmn in thi iclincii. 

it li afitlcipatid thif tha cpifipytar^ill pffir nyinifoui bintfiti 
to thi itydint, ' It bicoms i priimry ipurca of Infanatlan that li 
il^iyi thirl fpr ill siydinti iMlng to thilf individual niids and 
intiniti, liildii icciiiibility, thi coniputif offin to all studanti 
any part of Iti storidiinfointion without bin or partialis* Thi 
CQfnpytir diiliinlnitis infonatlon in both an yntlring and nondlicriii^ 
niting filliiin^ It cin nipond aquilly iffiCi^ivily tp a cariir 
wliithar it hii bam askad onci or a thoyiind tlniil iiltftin thi cope 
of an hour, Of particular reliyinca to thii stydyi thi data providid 
by tha cDjipytar ii consiitantly accyrita and ynchangid rigardlisi of 
the nci or m of thi child riquiitlng thi Infotiiiation. In addition^ 
whin uiid in thi "Intiractlvi mif thg studant bacpmas in aetlve 
pafticipafit rathir than a pasMve obsaryar, 



1. 



I' 

^ To mm tha affictivanais of the Oialogyii, individyal icsrai 
on thi laiyrai of thi dipandint variablii (canir awariniis. attitydi 
toi^ard loiancii Qccypatipoil and idycitional aipiritipni, and Midii 
of iciinoi) would bi cpliktid thraugh a series of Preteiti and Poit- 
tiiti i^ith gain icorii iirvlng ai thi iniasuri of a studint'i perfonMnci. 

The study will liik to mm iWmm in stydant parfpiincii 
(aj bit^iin studints ixpiriincing tlii scianci dliloguii and thole in 
the contrgl groyp (SMT vi, lio M]\ (b) batwiifi studants in dlffinnt 
gndi livili (^th gradifi n, 5th gradars vs. ith gradirij with the ri- 
lulti riflistive of davalopnufita! dlffirencei; (c) bitwein thi siKii; 
and (d) bitwian mAm of the linority jroyps and the "lajority" itudinlii 

The ivaluatlon will ertna both the shoft-tanfi (iiiadiata) and 
longer tiffii (! yiar laterl affects of the projraiii, and tha possibli dif- 
fifincii bitwein ona i)(pariifiCi and two axpiffincii with tha Prpgrin), 

The imm Cariif Awiriniii Training lyitiii caniists of nifti 
CQitipytafiiid dialoguei and riilationii lach ayiraglng 30 minytii of 
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Itytot contact m. Ihey an written In Ummiitf II m tl? 
Hontpery £o«feSchgol System's 11 ]?G=l5i], !he tjialogyes describe: 

Ij TheLid of science and mm careers in general 

£') Jk work of ik Efigineer 

3) Ttie work of ttii Chemiit ^ 

41 file rtork of the Physicist * 

I) The wo^rk of the Earth kifiitist 

6) The work of the Biolosjist 

1) Ihe work of the Hatheiikitician 

8) fhejjork of the taiai Scientist 

9) The work of the Health Scientist 

Tile system gives the mm thrfiu(]h verbal (printed m depicted 
on the cosipyter's cathode ray temindl), yhija] (j tollprtion nf' ' 
sc ence relaterl photopphs jlepictinf) scientists at work), and pfobleni- 
SolinnLperm^^ (stydentt solve si^lated science prablems wUh"" 
the guidifnci of the CMpytef inf«nition CQverin(| cafh of th'esp p^o- 
fessions Included are (a) e.ich professiGiVs wort and joti rps;irifirfbil = 
tlei; (b) the kinds of people a scientist works with; (cj the places, 
the scientist works; and (d) the type of scientifii priiblK that they 
mp solve as part of their profession ''" " ' 

f 

PROBLEMS!. 

The first major problem area eiicountered duririi] thel'iintluci of tlie 
Study was the almost total absence of appropriate carwr ediication ' 
Wtsnals for elementary school afle children, k originally roncei^ed 
It was proposed that the student's sciente career awarerr,^ p,peri>nce 
on the computer would he enhanced and enriched by direcfinij tk m- 
ren to'suitahle and relevant materials iiiade available in fhe rljsjroom 
ind nstructiOMl Material Center, h exhaustive review was CDnducted 
Of the materials ci/rreiitly available and virtaaliy (lothing was identi- 
fied in the area of science career awareness (Hat was at the ap[iropri= 
a.te level for elementary school children and was free froiii se« and 
racial bias. As a resiirt tl "offvline^' actiyities portion of the 
prajICt was abandoned, [nst!*ad, extra efforts went into enfifhing the 
computer-based dialops ttieiiiselves. ' 

' The Qtfier mm wMm miin^ered dko mo]m\ tho ^fdrcity of 
appropriate mmm, lii ^ua^^ dnother void Mmiln' 
the area Df suitable assBsment mh mn^i with kmMf of 
interest in, ind ntitude^ towM fyture mm rhoices-p^rHruhirly 
in thi uma mm dm. m ^yrcity pf mtm in ^ 
mgdnt that fi^w and ongindl mirmm M to be dpyeloped in ordgr 
te attempt to meisyre chdncjes in science Greer knowlpdf mm 
m attitudgi, ' ' 

Ofie yndntitiprited ^m\m dunni; the cnndyct of ik Uudy 
over wtiich we h^d no tOfitroN Mm^ of tho Mtm the Uydy" "i 
i CQfiCPntratisn pn im Bfkimm science urm imm^^> ' ' 
tn\m on women and mhm nf ninofity ^rum, tte e^priinfifitd] 
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. schools were selected on the basis of high minority inro11iDent> During 
tfi6 jUiiBr between the first and second phases of prDject a desEgr^ 
gation plari implirnented in Hontpery County, Marylind to achiev! " 
bnter raciol balance in tlif elementary schools, lim we hid deliber^ 
ately chosin school \*iith high fninority enrollments j. two of ik foor 
eKpiriment^l ichools wire iffectid by'the desigrigitlon plan. The 
two new schools selected for the project were tee ifi which thi 
jiajority of tto prevloys prggram participants mm asiigned. The over- 



all ipctV 



is change will be to redyce the safiiple size of those 



childrp who are participating in the program for the fyll two-year 
cycle of the project, It appears, however, that a sufficiently high 
safiiple si2e is being retained so as to ike ai] the data analyses in 
this afM iiieiinifigfui arid valid. 

ADDlTlOiL mmk 

In reviewing the project to date the one fji^or change which would 
lidve eiifiaficed the project would have been to devote significafitly fiiore 
tinie and effort to the developfiient^nd refinefDont of the eviluation " 
instrmts. There appears to be little question {km the data, ' 
observation^ and fEedback frori the students and teachers] that the 
M proyfafii n ifi' fact having sofiie positive effect in the direction 
anticipated, There 1i every indication that the cHlta are learning 
abgyt science and science careers and are retaining this kmwledge. fhe 
impact Of this tawledge on their overall career decision^aking'process 
and developnent however, rot clear. 

^t the beginning of the second year pf the project additional tliiie 
was applied to fefifiing arid iniproving the evaluation instruments. 
They will be administered both pre^ and post- during thi sicgrd phase 
and niany of the children from the first year will be follewed through 
their second epsure to the SCAT iteriah= It is anticipatej^'that 
these revisedtvaludtiDn tnstruinent^ will lend additional inspts to 
, the effectiveness of the proyraiih In addition, it appears thit some 
unanticipatjid but most welcome data m also being obtained'il the 
general process of career decision^maMfig at the elementar/school 
level. Ihese additional data are b^iny andlyzed arid will be presented 
if! M final report along with the data dealing with the majar thrust 
of the proqrci.ii, 



Felf^a;y Wl 



ERLC 



197 



i 



AWAMi; 

DATEAMliD; AugiiHt [, ^ DimTiON: lUmm 

toJfCT TITLli; AgESMN T OF FAl pa WliCII miMQ. 



PRDJHCT OmraiR: nienda ^ATm^kdll 
mm MMM: iibtitiito ^or knlm to litiuc.ition 
WQi^hifilton- Ii,C, mm 



mp]]'f^^ af^ attitydo^ to the perceived relnfTOmOnt recoivd, 'M 
liternturc On the effects of thp Intugnitud iiottin| pji the minsfity 
n\\i^m h KMh Thi5 effort represciits ;i CDiitrlbution id the 
litoraturc on tho suliject. 

EVALyATION; 

Ik [irojuct h^s been uvtili!;itcd ntim stiges of dcvelnp^ 
ffleiii hy aii advi^pry cgiipittec composed of perspnri working aiid liv^ 
ing in the lociilc whorp thi:|umy wii^i niati^,, Coiiiittee Mibc-rs wltl* 
cilldge ?;digai Science tcachcf^, counselprs and &dnini5tM= 

tors who liiid worked clpH'ly with the cgiaiiiiinity and who wijre bow= 
lidgeahlg about its specific probkiii^ and ned^i The imbun of the 
jdvispry CQfnjiji ttci? were coj^iii^iint nf the potentinl impliCiitions of 
tile Mudv, 



PUfiPOSI;: 

Thx purpose di ihii pro.' ' i^i tP iduntlfy ;n)d>i!;:ieii^^ thpsi- 
(kIoH which ;iffect thi' dv^^ . of minority iitiidLints w piirsut^ 
atm", in i^citriice and ^Mituili^iT 

Aiiyni;!;! 

^tudy dei;iijn^d t^' ilj eantf iljiitt^ to thy hndy pf know- 
ledge on the 'iiibject of miiiorify p;irtii:ip;ition in thi^'tiLiojicerM :ind 
[2)*pruvido f;econdary and puHt-^ieeOiuliiry Lidmiiii^trators;^ yniin^olprs 
mi in^tructarH^ and science; industries with ri^^umdiitiDn^ for in- 
tefventitM] ^tr;iteg!e5 i^herehy runnrity HtudiintH an begin to increii^e 
thuir tiwaronei^!; of career oppoi^^initiefi in tliy scioiiCi;^ and he chan- 
neled into Bcienee ^areurii lieeoinniendiitioni) for fufther rpBearch 
into the vQcatioiial ficed;^ of iii'inority Uiidgnt!^ ai well as the typi^!^ 
[jf iiiQtivatiDnal .^yppgrts noiAled far L'nctjura;^iiig iTiinority students to 
nDntraditionjl cjreer:; alsn aniily in statu=wide diieatiuiial sys- 
tL'ras, curriculum planners^ jnd aMiiunily ageniiChi 

[NOVATION ; 

fhe study wai^ biiHed Oil a thrt:e=tiert:d do^iip LUiiipo^id nf (1) nib ^ 
ngfity Htudcnt:^ iit tlu level;; of academic and vucatioiiai preparafion 
(hi^h school icniors imd collej;r7reshmen]; (2) hijjh school mispl= 
m imi Science teachers; and [}] seieiico efiiployor^, Thc^e i^mp 
were ^^elccted hecau^ie ^tudcnt^i tend to attend high school, ooUep 
and ?;eek einpluyiieiit witliin the mt^'iQ\\imjmu Tht? inter= 
related patteni of the mpaiit of !itudi?tit ;ittitu(iis,piifijieUng prae- 
ilm and occupatluiial opjiortuiiitios m ^ought-ia JevJlopia|i a ^iiore 
GonipleEe picture uf the tareor i^clegtipn propi an|l the role that 
couiiselSF:?, lejwhurs .\wA ^^eiiince :^niplpyef;j pliif iii ithe siitiident'^^ 
dedi^inn to ?eek a •icience career. - J 

.if' 

Anodiur iiuiovativu. feature nf the de^p gl.thntiidy w;i!i thD 
ifivejitiptlon of the iiiotivatiuiij infori^atinn and reinfpreeiiinit given 
iiiinDrity studejats within an intc^pated ^ehool >ettiQ^, and HiultMit 



j: 



The pritiiaf)' docufncnt developed for the project ha.H been divldod-i; 
into threu [iiajpr parts whidi ari' to he publishLH! ^I'parately under thii' 
titlo.i; iinpingtjiiidntH^on the teer Ch oices of Bliick Hi^h kheol Sti4=^ 
den ts Hegardlng Science and Seience=lielated Fk'l^; liripingQiiients on , 
the Career Choice of Eiaek CoIU-ge Froshnien Regardlnijcionee aniT 
Sdoiice^clatid Fieldsj and iteeptiens of McferBj CounselorSj^ jnd 
Eniployerg jelatod to Factors Which kp|n|([lJp6ij_thcJ^^ 
of Block High School Students ^d Collej ^e f^iihnign le|yd^^ 
and Seience^eloted Fields, ^ 

Aside froRi rccofflfflendationH derived froiri the findinp and can" 
clu[;ion^i of the total 5Uidyj a mM of intmestioii tatties and pn> 
^raiil^ hai; been developyd, 'ilie iiipdel pfuvidthii COuliseloriii toaehorl, 
^ciynco employers, colleges and state agencies with (I) niethods of 
chnnaelin^l tninofity students iiito itDatraditjoiiai career paths such 
iiii thpse in the sciences and (2) the follow-up activities ngce^^afy 
Qiiee the initial lini^ has been laadei The mndel aho includes steps 
for reeducatinl adiiiinistratur^j. counselorii and teadieri reprdiiig 
the liontraditional career oppoftunities available to niinDritle^, m 
well aii i^tep?; for redress in rdpect to the past and pre^^ent pattoriil 
ot low intcn.ist that minorities tond to have in the sdpf^ceSi 

The priRjary prDi)Ui£i encuuTitereiJ in the lityly'weTTllpnnt in 
the reSDareh dedgn of the htiidy. Since the Htydy surveyed iainprity 
students ill an inte|rated school setting, fears related tcf the racial 
nyertgne:-; of the stiidy had to be dispelled throughput the admin is tfO= 
tloii of the surVLV, Additionally, tho diciatu^s of local administra- 
tors had to be fallowed, Frequently, in order to reach the tarpt 
grdupj the ijuestioiinaire had to be adinini^itered to entire classes 
uOopo^ied of both iirifiority and white ^tiidentSi 

The coun^elor^ and teachers wha participated in the ifiterview 
were often reluctant to discuss their owti coyiihoUni; methudii fepfding 
fiiinority ^^tydentSi To iillay theije fears^ qucstion:i wer^j often set 



forth in general tetm^ and couUJ he applied to Joiiling.H with ;i 1 1 ^ , ^^-^ 

students* Unsolicited cofflfflents ^ega^di^^ minority studyntr^ wyry ■ * 

given greater weight in the analysis of the findings , 

♦ AUU IT lONAL CQmmJS I 

The ambitious scope of the deilgn of the study in sutjking to 
investigate an Overall pattern of factors affecting minor I ty parti= ■• " a 

eipation in the sciences, was limited by the funding level of the \^,^^ 
project. Problems and delays encountered in adrainistration of instru= 
laents and^ttenipts to ensure the integrity of the data further cum= 
pounded me efforts of the researchers. Ne^erthele-^s ^ thtj research 

supported certain hypotheses regarding the specialsed needy of ^ 
fflinority students with respect to nontradit ional career patfis and 
the supports which are being denied them through thy present cur- 
riculuiii/counseling citructure* 

Hi is research efforts represents oniy a beginning, Irajilemen- 
tation of the reconinefuJut ion is^ now needed^ {"urtlujr devt'lopment of 

the proposed model tn conjunct lofi with school and cnilege uffici-als^ ( 
and science employers --ihould riow he under Cviken* 
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PROJECT mmmi miHW^ amount awarded: $231,600 

DATE AWARDED! luly, lIU mmUMi i4 nonths 

PROJECT TITLE; AN INTEGHATED SHIP DESIGN Sj'STgl A_S AN 
aTd"t6 ENGlNEiSlNG SCIENCE EDUCATION^" 



IN NAVAL ARCHITECTURE 



PROJECT DIBEC 



IBECiO| L 



John B, Mwafd 



PROJECT ADDRESS; The [Jniveriitv of Michipn 
Ann Arboi:, Midhiyan 40105 
Phone No. 313=764=8551 '^-^ 



PURPOSE: 

Tha gonefal objectivG is to Organize naval arch- 
itectore and Mfine onginet^fing cQftipLitcf progrLim^ into 
an integrated system that can be Lised by faeulty and 
atudentB in tGaehlnq mi learning iMp design. Tho 
gtudent is to be furnished with cOiiiputatipiial tools to 
the fnaxiniui!) dxtent fn.i§ible froni available prograni 
libraries f inciudinq those that GvalaatG ncQnqnic 
merit of tgehnically fqasible designi. He is also to 

furnighed data banks that maintain the current 
statui of his design. The instruetor is to bo provid= 
ed with dceeis to the student data banks and with 
supefviiory proqrans that reduce his labor in evalua- 
tiiiq itiidint progr^is. Other data banks aru to COrit= 
ain the variaty of design data needed in thif^ field* 

AUDIENCE: 

The iiitegratod computer systeni is intended for 
use in teaching ship design at the senior undefgfad- 
uate level, It i-§ es^pected to be useful at ail innt= 
itutioni teaching ship design, though with limits 
ifnDosed by the eapabilitiQs of their coinputing facii- 
it lei, ,f 



AT 10^ 

baoiri 



iNNOVATlQli 

HnnovatiDn i^i thti ifitogration oi diver^^tj 
eoRipiiter prograiMi into ir.odules of a iinglo systefn, 
under the comnand fit a yersatile system oxecutive. 
Although iimilaf develnprnents are taking plaee in the 
eoMrcial world, this is the first such syitem desi- 
gned for education use, It fcaturos checking .rou= 
tines tP guide the gtiidcnt uaer away ffoni Gtm^, 
tiexibility m that it lay ho adapted to different 



philosophies of instruction ^ and direct access by a 
teacher tQ the deiign data being developed by. a' 
student* 

\ EVALUAflON! 

The project ii to be evaluated on the basis of iti 
benGfit to ship design ^education by a reviiw coiiiiiiittgi, 
Tfjis conunittee consists of four rabefi appQinted froni 
other eduoatienal institutiohs, and f™ governnirnt 
an^ coiMercial organizations involved in eoniputer^ 
aide^ ship design. ' 

MATERIALS; 

^11 coniputgr software will beconie available to 
other cdueationai institutignSi This iricludei full 
doewntation. Byllabuiii oiitU.ning courses of 
instruction UEing this eoniputer systeni. will also be 
publiBhed* ■ = 

PROBLEHS: 

A s^pificint prsblein is the lack of coniputer 
pfograin.9 cnvering several iniportant aspects of ship 
design (Hotej it waf our intention to adapt existing 
pfOgraniSi rather than write them). This pfobleni is 
being init^igated by the continuing developflient of 
pfggraitig Within the friarine industry, Further, a 
eonipanionS project at the Mas-sachasit^ Institute of 
Teohnolog^ will contribute programi, and lomg original 
prograiriTiing work within the pfOjict should be possible 
during its' late etages. 

Anothe? probleoi is the difficulty of transfer of 
our systeni 10 other inititiitions cauiDd by difforencei 
in cornputefi and In egpputer operating sygtep. The 
rerty ii Cifcrt applied to fnaking mndifiQations when 
the negd is discovered. 

ADDITIONAL COMMmBl 
None 
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InrnuEjhfJul thi= ?;oiin^fy, '\W iri;;tru:;ti0iyl Hiflttnaiii arc? U:irS] 
d'-.iujnd t£) be Hi lulh lb; tm\l i;liiJ;ircM w\l if! 

i.fjii=trjil.iUunjl iiiiUHiqi; mc-'n -v. UidividLi^l ^itiidy ana 

^.^udijnt;; if; *^^L!n!u:r]i=d ^d}un\ (hntoiiiolod^ liorticiiituro, 
i iitnt hithol'i'jy; i^t^J tilt; ;raj:iury ijrod bjc^iiround lind 

i'Etipbtuiq thu GuffiLU+uji] n\ay f-ithor tvnnindLu their formal 
"duQtiQii at th^ b4Cujlaiir(/dt*' Icvtl ur c:untinii!^ un to ^f^si' 

■HAiVml mU'TVll"; will iiiiiO bi- 'imhl m in.ifiy nnn^LrJiil^^; 



liiNuVriTinNi 

li'aitf^i'jqy iind ^vi4 mmA) 15 iitili^t^il Withli; th(i Cliff icijluni = 
iviv/] thi' will t'l,) t.r.iiKif ufrii(;'i intn a I'^pfinJliscd pe-'it 
;nd[:,i'ji:n]!:iit Uiilt li/ iiiU=rfdLl:;j= l!;ti)ifj(;i!iq \u dufinml ^JSl 
;:.jihi:Of!t<iiriu] trduCeitiyndl rMt'TiJl;. wiio:U; :iilb]-;(;l Mturiiil 
ii\ gurffldine to UiUi lb: minii ml Lb iiiti:rdi?ici!)liiidiy [-hiN 
^acphy of thf) LufnculiJi but nQmaily k not cOvcrad in the 
aiiHycKiti^d (juuriju, Th^Sfj intiif faces aay stand alcni nr 
;i5i-d ti;; ;in uitrjrjl i:aft of tiw roursu. Iritof faces aru 
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1. ^how thg Btudent that every conErgl Rieasuri affe-cti 
niany aspects of an agreecdsystani and Ehys iriitiatc 
thought pattern dueling with systems rather than 



Convert each pGst-griented Qmuu intQ i 
pest Mnageiiiont unit. 



Specidiizud 



3, IntfciffDlate each of the pest^prientad cQUEseir 

Previding eiassfDon) praeticQ in ffanaging [Pulti^acGted 
and InterconnGcted lystegis guch asarefeund in an agroeGO- 
mtm is m trivial Mtter, Ab a iolutiyn, the final three 
Goiifses will be preparyd on a riistery tomt mMmi with 
c??tipiitef=baged liniyktign and gaing. Thi body of the final 
thrge riurses will b?j a mijc nf iQctures^ readings, labora- 
tofie§ and diseus.sioriB coneurning Pest Managgment ^ its 
phikiSQphy and techniques = Proof of mastery will be basd 
on a lQng=terli! prsject, the dyratiSn of whieh will extend 
thrgugh the final threR ecur§e§, Thg objectivi of the pfQ= 
jc'Ct will bo the dgeign aiid liianagunient ef an igrOecqsystiE 
i^^iEh a partioikr agncuiturai coofflodity in mM. the 
project Will hp tmmd pgriodicaily for progrgss/ quality 
arid cQnyistaney with the phiiossphy of Pest Minagejaent by 
thy educational staff. Siniulations of sgaple situations 
will provide for (i) raiidofii mjfttSi (2) prediction/ (J) 
triaijiid u^ott and (4) repair of niistakes; The niDrger 
of the^Sfftery fDfMt and sifflulatlon' and gtffling ii intended 
tg assure that Jitudgntfi finishinQ the curriculuni will be 
able to bndgD the gap borwMen th^ckssfoom and real life 
si tuitions r 

EVALUATION; 

There are two guidance graupii assoeiated with this pro^ 
jpGt (1) a National Advisory vaiMitteu^and (2) repr6agnt^= 
tivGs ifm fouf goopufitinq institutlDns. Jointly theag groups 
arc responsible for adviseiiient eoneernMig curricuiuln coRtent, 
trends in psit minageniejit and^acciptibility of the earridulyl 
at the Vdf ious typys of institutions ribregeflted by the goap^ 
erating institutions. Evaluatipn of the developed Mtefials 
will occur at three kvels; (1) mil laident group mlym 
m thg Michigan mt^ University ca{npus,\(2) full class 
evaluations on thg Hichigaii State Univeraity eajnpu§ and (3) 
HViludtiOn on cainpuses of the eoopnEitin*? institutions? Evai^ 
uatioji at all kvek will be a Gooperaye venture of the 
persortrid ruspansible for devylopiiig tl/e various coiponents 
Eind the Hichigan State University L#a/ning and Evahtion Service! 



MATERIALS ; 

Wh#n completed the pEOjytt will mdJcH availablu throi,= ijruui 
of materials: 

(1) inteffacinq to pest yrtentod euufaySi 

(2) mggtefy materials for the final thFfje eoursfi^/ «JntJ 

(3) simulation and gaming fflatcrials for thu final thrut.' 



The inter facing materials will by available prirnarily m autcj = 
tutorial slide/tape pregyntations . 

The main body of instructional materia iB for the final 
three eourses will take the form of readirig liotu, syllabi 
and Bupplemental siaterials 'Where necessary. Suggest iong for 
use q£ these in^te rials in cQSrdi nation with the lorHi^-tyrrn 
prajecE will also by prypared. 

Several ecmputyf based simulations will be prepared. 
Instructors [flanuals for use of tJieso Siinulations will also 
be available = 

PROBLEMS = 

Those re^ponLj.ihlu for preparing the various materials out = 
lined should be know lydyyable of pe^it mana'^iomuTit, learning 
system design and the media in which the materials are to fa*j 
prepared- Usually tJ'iese three bodies of knowledge are not 
rgquigite in any one person. The propHased solution ha^^ been 
Learning Sygtem Design and Media WorkshopL; for pest managemL'nt 
personnel > These workshops are bniny eonduc.rttjd by the 
Michigan State University Learning anJ EvaiuQEion 5ervic*-;H = 



courses . 
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PROJECT KIMBER: ^ lLAim=m AMOm AWARDED: ni?J4n 
DATE AWARDED: July, 19H DURATION: 45 mrh^ 

PROJECT TITLE; DISSEMmTION OF INSTRMIONAL MAHRIALS : 

PROJECT DIRECTOR: Saraud DevonB 

PROJECT ADDRESS; Barnard-Columfiia HLf;tory=oi = Phy§lcs 
Lahoratflfy, Barnard CoUop, Cnlynibia 
DnivefsiCv, New York, New~York 10027. 
(212) 200^5102^ 

FIPOSH; 

l) To mh avaiUbU to a mb^^r of institutions, 
eoyi^fin^; a wUlu range at academic cQiitoxt, fnateriah 
duvi' loped and ami for gwral yearg In a Hli^ory of 

li) Frap the trUl use of rhe^e niaturlah, to mm 
ihji mlm and offEictivenuHs of introducing a hlstarical/ 
fixportotal approash u of instfucUon in scmm. 
iii) Tq develop and adapt the tuati^riah, in the light 
pf this e^^perienc^;, for such wider disseininatign and 
ust; as ^Mm appfopriattj, 

AUDIENCE: 

Frincipally colkgc level; ranging, in partkular cases, 
im scieDLti mtm for liberal arfs studenu^ to siibiEantial 
and rahtively HOphiHticat&d prgjcctg for senior science 

Much ol the iMtdrial being distributed h addreBbd, In 
Eh£! first instance, to those (Instruetors) who are IntrDduclng 
Ihig histDfleal/^Kperiniental approach in their own inptltution, 
andwhovill u^e it an a bads for enurf^e^i which they thesieelvee 
arran,5e, EoniL: of [h^- niaturialj lor eKnniplc, extracts frotD 
^fimary ?^dufce^, h suitable for use by students directly. 

^NOVATION! 

The foGUS oi tha hi§torlcal/eKperiniental approich i§ 
10 present the proces| of science discovery. Experiirients, 
wheiher denionHtfatl^inB nr m porfornied hy the students 
chenisulvej^, are placed afi aeeurate a historical conteKt an 
posNible, t™ the ^tandpnlnt of their mlm and purpose, 



the seientiflc/technlcal leani available ^ their outcoffle it 
the t-linej md their significance In the suhgequent devilDp* 

RienC.pf science. 

EVALUATION! 

Materiili are bilng continuously distributed to pif* 
tlcipant^ for eoment and critic iiffl as well ag for loeil 
adiptation and use. Wgrkihop-Gieetinp of the pirEiflipiElng 
|Fdup are hild bl-innuiUy, where experlgnce giinid in tht 
use of these J and other j mitef lali is assessed^ and guidi- 
lines for the eonUnuid divildpffiint of thi work are is tab* 
liihsd, An Qverill evaluitign of the pfgj^ct will be aidi 
by the group i and will be available for generil eireulitloni 

A steering coMlEtee ceipriieg ffleibers repreientatlve 
of Phyeicij Hlltofy of Sclinci and Sciinci^ducition. 

The pirticipatlng group of InstiEut-ions cufrently 
Includes; Harvard Unlvirsityj MaiS,; S,U/NJ,j Stonybrook^ 
N,Y.; U,C,(*i,j CiL; University of Minntiota; Ntw Seh.ool 
of Liberii Arts, Brooklyn Collage^ City Unlviraity of NJ,; 
Queenibaro Gmunity CoUegej City Univeraity o'f H.L; 
Hirrison Hiih SehoQlj N.Y,; Montcliir State University, N.J.; 
Rhode lilind Cpllege^ R,L; Guilford College, N.C.; Unlvar- 
sity of North Cargilna it Chipel Hill, N.C; North Carolini 
Agficulture and Technical State Univereityi N,C,; Vlllanpvi 
University^ Penn;; Westefn lUinoii University, Illinois. 

MATERIALS I 1 

Miteriali provided^ (vhich deal with topics In phyiies 
from elasglcal intiquUy to the I9th eentury) Ineludi: 
sketch of hlitdriciUscientifie background, ylth mm bio- 
iraphiGal detitls; detiiled aeeounti of expirtaaiti; diagrTOj 
driwinga and nOEes to help in the raconstructioti of thi ap- 
pafatua In a form iui table for a student laboriEpFy and/of 
defflongtratigns; sugiested quel E ions and pfoblins for itud- 
ents; bibUo|rgphies. Bultable eoUeetioni of extrieti frei 
prifMry sources, and illustrative slides hivi also been pri- 
pired. For soine topics,' short hiitorieil/iciintific filias 
ire being iMde, in eollahoratlon with Cpluibla University 
School of the ArtB; Filj diyiaion, The purpoii of thise fil^ 
ii not so inuch didactic, as to capture the spirit of the lib- 
oratory and atiniulite Interest and inquiry, 



Presently mat«rials are liable from the Protect 
DirecCOr, At the conclusion of the project it should be 
possible to deetde which materials are suitable for wider 
diif eintnat ion (chrough coiranercial publishers).^ 

PROBLQIS : 

The cpfflblnatlon of historical study with laboratory 
Investigation Is certainly heterodox. Few putative in- 
stfuetorg of a his tory'^of ^phys Ics laboratory - even those 
enthusiastic about Its potentiality - have had extensive 
experience^ either in their own education or In th61r in- 
struction, of this type of study. The partlelpants divide 
roughly into two classes: one with strong background In 
history of science and only modest laboratory experience; 
the other with more orthodox experience of physics and 
limited acquaintance with Its actual history. The primary 
needs of these two groups are eomp lemen tary , and the major 
cask is to meet both. There seems no lack of eagerness 
both to learnj and subsequently to teach. But the troubles 
and financial exigencies that now beset many "institutions 
of higher learning", do seem to restrlcE the energies that 
can be applied to an academic venture of this sort. 
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pRDJiCT^LEi , liM PHYSICS pJECT 
PIOJICT DlRECtOR; Fhlllp DlUvore 
PROJECT hmMh Indiflna Uii^ Mwniiy 
(112) 2324111 KxE, ms 



mmti 

fll Mieriais for the whing of Introdiietofy phyikH lii "iiduhr" 
foflf and with ft liiboraEury^jfienEed apprniifh, Ea^h uDmi' diifi- 
pfisii i rtlflHSfeiy indppfindent uiiit of instfuetlon, ^WQ^Q\i le 
bsifd UJ5I1 a UehnQleiifal device, of ■syiiU'!!!. The gtutjinEs' imn^ 
UiltlBn» ire cynEif^ iibauE Lhtf ^ptm and, in each i^iodiibt Piily 
Eha^i Eoplci whlrh flow iiaEuriilly froni the .Hiudy of the 
device are discussed,^ Appfoxliately teii in tmlw moduli^ ylll 
fenii 3 SR^-year cBurse, but tyt^nty-ylght wtTy jfotlijctidi m ihiiE 
thi indlHduii t^aEhifs are able Ed iim#lijiiet5 nf ni^diiit^s vhlch 
are iKgt approprlitfe Un their 3tij4*nESi tpifar pnssltiU', eIr' 
Pr&JieE encsiiti^es lndfvidu.ilizrfl stuSy ijf/nodiileH. ■ 

The Kfoup (if ^udents At whieh Ehe^hyiics of TMchnulogy 



^IQdulei Wife aifflDfaE thi, biiglnnlng'af 
itudii^E^ who in in tci:hnklan Efdlnln^ 
who afj takirti^ a "technkal phyai 
hive bfea used widely by such sEudenU 



ur tydinolagy prn^Mniii And 
but Ehny htive also find 



considerable use In ncht'f kinds of couises; for usiiiiipks Lhost- for 
liberal ,iru ^EUdeiiEs, prii=pFnf('ii^lfinal\ students .nnd t'vt'n In i 
nuniber of high achonls. 




iNNQVATTOR; 

jhe fDilowing! , " 

Phy?}icH is- tau}?ht by m;m sif "fLMl^wnfld" d^'vlr^H. 

ii The' In^iEriirElfjnal iinlLs thrrc-wiH.'k mudukH, which 
hi' a!igL*ffibl#^trni!i n ihijch l.ifpr Htj^ \\m ionld he^^;ed 
In a whole yearl tht' Inttin.Etnfi Ig [["^^t thu U'.icliiil thfn 
San Udfi EhijHe fnSduiiih; which .ift' nUjfit appfOpri;itfc'*|Qr liiE? 
atudHflts. 



"Covfiraie" af tepies in a t||diti3nil ginsg la nst dmi 
for, Ri^iF^ it is InEinded that thi itudenti ihquld get' 
intg thf EDpieg thgy dp cover In mn dgpth ind that thii 
triamt ghall livi thii i fail fpr thi ni^ods ind topici 
of phyilca. HQwiVif, i9lt of the traditienll topUs m 
coveifed in mm m^dulii and teacheri i|y ^hoOii which tsplci 
hey wiah to indydi by apprDpfiiti zMm Of RJodulii, 

GtflirallzatlQn into braid, phyiical pfiiieiplei hlh^i 
hfi sfeeiflg gbiervatlsni by the student of- ihi pir- 
tkulif prindpli In iciion ifi thg divki being Itydlidi 



EVALyATiOHi 

Eich of the (our miiu which yiri jfeiponllbli for wrltlni 
the Phygies ef Technology iOduiii did geiiii fiild tilting af "Qodylii 
ai they werg beJn| divilapedj Hedulii wgrg teited in §i nurty ichqQli 
and with ai Mny di§§gg i| psiiAli; thf riiultini infgmitlon wag 
tisid for the fevliipn gf gpdulis* » 

Ourini thi 19^-191^ aGidiilc yiifi i liiitid pr§|rii ef^ais- 
fopi triih was €pndu€ted in about Jiti kdipin^nt tw@-yiar an^fsur- 
ygaf E3lli|i§i Usip finged froi coimitiinti a full yiar-rtoiirsg 
baifd intifgly on ioduleg to thg incluakii gf m% or two nisdiilgi in a 
Cfiditionil libiril arti courii, Oinirillyi both itiidinti and tiichirs 
wqri ^nthugiggtig about thi approach arid fsrMt> Tiachsrs now using 
the iffidulii find a ESipliti and luddin iwlt^h Urn craditionil cgurli 
Mtiflak a bif dlfficylt to lipleiint, but they reMln enthiiilaitic 
aboi!^ thi reception o^iodulii by thg studetitL 



lelgw is i list p! thg Fhyakyof tiqhn6ld|y ipdukii Thiy are 
available frpi the MGdraw-Hill Imi Coipanyi thi godg bisidi iaeh' 
indicates it yhkh produedaiieintgr the aoduli was written, a§ h\\m\ 

•% 

FVCC = Flgrisiant Valley Comnlty Cpllep 

^ St: Louis, m 1313! ' 
Prejeet DirgetSF: Bill G, Aldrldp ■ 

!Sy =■ Indiana State llfilverglty 

^ Terri Haufeg, IndiaM^ 47i09 i ' 

ORAU - Oak Rldp AiBOGiaul 'Unlviflitlii 
^ Oak Ridge. TN 37830 

M\m Dlrieten Hsier C. Wilklns 

%M - %tm Onlvefilty gf Niw Ygrk at jBinilianicpn 

llnghaia£on, W 119Q1 
■ " FrojeA DifeetOfi; Carl R. Stannard 

iFuce E, Marsh • 
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Tine - Tiehnlcal EducaEloii iiseireh CentL^ri 
Ciiiikidp, m 02U9 
Project OlfeGtor; Jahn Heto 

Thi AHALYTICAL lALANCI; A M\ih sn Hi3§ufBieni, 
ETf&TS ind HiEhinkil Equlllbfluifi 

AUrOHOlIU GOLLISIONSi A fteduli on mmm and 
Thi MHDIILE.IQiinQH i^flTEMi A mkh Qii 



Thi BICYCLE- A) 



} on Farce t Werk and Imigf 



' ^The irHOCULAfiSi "A Hedule on Wavesp Fh/sieal Optics 
and Gioiffitfkal Optki 

The GAlRA; A M\ih on OpEics and FfiQtDgraphiG 
HiiguFiDtenc^ 

The CATHODl MY TliSEiiA Hodule en Electfli Fields 
and Fgfcei ' 

The CLOl CHAMBEPi A Module on the Dfltisctisn sf Radi- 
ition and Rm Ohanpe ^ 

thi iLiCTRlC FAN; A MadyU ^.li Rigid lO'ly RotMlan 

The EUORESCENT LAMP: A mkU on Atgniic Physic^ 

The GEIGER COUNTER: A HoduU on EledrogiaU^es mi 
the Ditgctlan of NloiiGElvi^y 

Tht OUI'^R; A Module bn Wave Motion mt\ km^ 

}_ 

HYDBAULIC DEVICIS: A M\il% on Hydraulki and 
EquillbFlui 

• Thi INCANDESCENT LAfff: A Module on TheFinDdynaiiiles, 
Currgfit EledtflcUy, and FhQtsBietfy 

LASER LICHT: A Muh Qn Modern Optics and (Imm 



'h^l^Sl 



Th^BSFEAKll: A Mgduli on Sound 
The HULTIHETERi A Muh on Cmm Eketrldty 



FVCC 
SUNY 

FVCC 
ISO 

rvoo 
mz 
m 

OHAU 
TEHC 



rvcc 
m 

FVCC 

FVCC 
TERC 

SIM 



PHOTODETE™; a jfeduii gn the Intefactlnn gf Light 

and Mm ^ TERC 

The PILE DRiVIRj A ^fadule on Klneiaatks^ york, ^ 
and Inefgy TfanafDrfnation FVCC 

The PgyER TRANiniOfti A Hoduk un Mi Transfer TERC 

Thg PRESSURE mim a Msduli on Ehi Th™! 

Properties of Hatter ' TERC 

The ILIDI IROJIOTj a Mwh sn Metrical Optks TERC 

Thi mtm\ A Hodule on Kignediin SUHY 

Th^ iPECTROPHOtOHETER; A feduU on Ehe ipeetral 

Prgpirdis of LlghE ' TERC 

The STRDIOSCOPE: A MiiU of Motion ' SUNY 

i 

Th^ TOASTER A Hedule on Htac and Enirgy Tran5= \ 
hmtimi- mi 

The TORQUE WRENCH: A ModuU on Mm, Torques, ind 

EUdtkUr ilY 

The TRANSFOMRi- A Mgdule on Mapetic Properties of 

MatEe? and Alternating Curren^i SONY 



FRDBLEHB; 

The Phyiici of Technalagy fnodulei were written at fpyr differ 
end FrndueElon Cgntifi, each funded vith iU own Independent granti 
The "cQa^dinaEign'' af thyse OinEeri was done froin a Cifltrol officii 
under a fifth irant. A iUtrlng Cginlttfe wai riiponeible for 
palicy Mkini sad quality eonErpL with ahaut fifty persons In 
widely SEaEEered IggaEigns working on thi2 Project, coiiiniunkations 
mtu dlffieult; sopt lilies even hask agreenlent on the aims pd 
BKEhods of Ehi Project wa.? difficult to reach. Pefhapa iuch prob= 
Um ore inlierenE in a prqjicE of Ehi§ scope. 

AkhQugh the EooperaUon and assl^Eance of the Divliion of 
Sqlence Education DeVeldpfiient and Research was iKCellenf, M^rluus 
probleM were caused by the unresponsiveness. of the Offiee of 
^ntracEs and Grants and of the legal pfficirs gf the Mh pro^ 
Ifnglni the neptlatlon of the eontrict with Ehe publiNher far yearii 

ADplTlO^AL COMT^i 

J Thi apparatug for the Phyik^ of Technalo^y inodul|| h pro- 
duced and distributed by thorntQR AssoeiatySi Inc. 
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PROJECT MUfBPj IID 71*01304 
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; AMnUNTAMlDi III, 710 
DURATlONi n fflonthi 



PSWICrraLlj THE ALLEN CQPECTIDl^- A FILM ABQl^ THE 

MOJICT DIRECTOR! RDbeift H, .Eithif 

PtoJlCT APDRgSSj Physloi Departingnt 
Boston Coliigi 
' Chiitnut Hilli HA . 0216? 

(.617) UHm (Ext. mi) 

This is a '50 lainuti fita to ihow thi insmus idvancii 
Rudi in the piit 15 yiifi in aur undiritanding of thi niignitic 
invliofunent irQuM our iarth; ihii ii the riqion studlid by 
hundrsdi ol latelUtei during thii pified; lo thi flliti issin*' 
tliily presenti the fisuUi of one of the activi irias 
ef the Spici Pfogrim. Thi fita includai footige of the m ind 
lUfgfa and aniittition liSUlnQigi 

AiiDIENCEl 

Ginefll public ^ high iqhsolF collggi, Thi filni ii 
intindid for nitional iduGatlQnal televisioL 

MNOVATIONi 

This will bi thi fifst filin to preiint ,thi mm3 of 
whit wf have learned about the niagnetosphire at a livil ippri- 
eiitid by ginSfil iiidieneel. HyMn ihd historical aipioti 
will snhin^a the filni ippiiL CQiii.plitiQn is planned to 
Coincidg with the stirt of the International Magnetospheric 
Study, I J yf inttrMtioMl OQ^optrative prognifi to itudy 
thi magnetolpheff, 

f ^ 
EyALUATION* 

An adviiory eonpittif Ooniiiting of iciintiiti (it HASA^ 
HSP, Bgaton CDllegel^ filnmakeri (at PIS Cknnel 2 in fciton) 
and 'ginifil public ripresantativie' have reviewed the fina^ 
script, and will review thi filin it rough^idit stige, 

miRIALSi i 

16 in qslor filnif approx. SO niiniitei. A ihsrtir veriisn 
(*1D-15 fflinutei) emphasising the scienCg will alio be produced 
specifically for M^h their ejspiniei The longer filni 
will bi diitribiited through National ^diovisual Center and 
thi short vifiion diitributid by WhU! ^ ? - ^ * 



EKLC 



I 



Continuity of fundinf beoiUsi of hold ups in intir- 
regincy tflnsfers bitwiin NASA and NSF, 

ADDITIQNAI COfMmii 

Of tstii Ming §£ 131,720, Mf provUid III, 720 and 
HASA provided 117^000. 

U viiw 5f thi lilUong of $ ipint oh apaoi fiiiiroh 
in thi pait^li yeirg, |i fill that gciintilta havi baen 
lax in Infoking tiii gfntril publie (in rndily apprioiabii 
foriitj §f thi m ioiinoe'^thit has bean diioovaridi It is 
hoped this filni tfiU fill that niddi 

Fi.l!ii oosplitid Jifiuiry^ 1|?7, * 



FibryiFy, 1177 




On - 



207 



,9 



mwmm mnmt mimmh mM 
m i«KP: di^ 15, ]m mm\ i mm 

PROJICT TlTlii tollipi Fityltjf yortihop on %iics and tfii Arts, 

PIWlCTAOOIlilS: Phyitu Dipiftiint ' 
IMivtfiitj/ of Isuth Cirslini 
/ Cilyntfi joiith CiPQiIni M [m] IMM 



Ml Dyplnf thi past to mn thi inralliiinti of thi Mm%\t^ 
^f im Eirolini In ki, Mk, mw ind JdyrniHiBi hm 
uftiil ttiiy iff niiHy ai lirgi ai the nirtiF of itudinti wfc intind 
to liil iifllrl tn Sciinct. EiiglnnHng ar fteiliglni. ' k\ undiRtindifig 
ef tlie physlGi of lliiic and Art is in fiiintlal paft' of thi iducklon 
of Wi pup. Hi an inting this mti. Mnf, thi nunbir of hh^ 
QPitefy ixptrlfflints and diinonitritions nadily a^illibli for lych 
studints i*iefip liiiiiUaniQusiy illyitrati \k phyikal prlndpli we 
lirtlHp iBphailii ip§ nlivint to art of iBuslij ii Itmitid, Tha 
fiiiHir ixparlinti an diifpd for fytiir^ iGfintliti and iuch 
l)(pirjiints fnpntly inyoWi apparatui i*hichp thgugh lufficiint to 

tijn thi fllults. Iff searcilj itlniylitlnj to tfii itudent, pirtteylifly 
to Ihidinti of art and mik ilf\m ippfoacfi to iprlints Is is 
diffifint. In ttii C&llsge Ficulty ygrkihop a iirlii of m ixpirlinti 
Hal diifpd fof a mm In phyiki in tfii afti and iiiur,ic. iiii mn 
publlihed in a laboratory unual which ii ivillibli for piri) distrl- 
button, " * 

Ihi unifying prffidple for most of thtii ixpirlinti ii iav^wotion. 
Host Itudintfof art artd music havi viry littli yndirltinding of 
lyin though light and sgynd are their miani ef pirciption, k sipificant 
diffiPifici bitwin thi ixptriiiienti m dfyiii^ and thoii alriadj ayiilibli 
m Uie H]mm for the artist ind mysklan. Hii ixptriiinti mn 
dgiipd U m iqyipint noriMlly ayailabli in the colligi physics 
laboratary, or which mU k obtilfiid relativily jnipniivily, 



CE: nil I projict wii developid iipicUlly fsr ijudents of art 
and iUStc. It might also be used by iiiitibly onentid high school 
stydinti.- 

liOMTlQ!!! Thi coyfii was gtaiid to thi attitydii of thi stydenti 
wiilchp in Mny.nspicth dlffend frm those of sclintific bacKgroynd. 
In Mny ways it is qulti difficult for a sdintist to reUtt to such 
itudifits sinci mu Outlook on lifi 1s sa diffirint. I distinct" 
iffoft ^ai iiadi to oyercomi this problim. ^inci the workihop was held, 
thiSi ixpfriiinti hivi biin ysed in coyrsii tiught at USC and iliewhife 
with CQnilderabli lycciss, 



mUMi Tli fsinyil which wai pfodycad 1i aviilibli to thosi 
intifiitid if thiy will writi to; 

Fhyilci Pipartint 
iivifilty of loyth Carol ini 
CsltlMi, Spyth CifPlinr in% 

PMBLEHS: Thi dlfflcyltiii that iHsi in ginifil In a mm of thii 
Uim lit in Hli^tinp imongit thi viry miny ipriiiinti thosi which 
mits U m%t lyitab]^ iac^ of a mttiiiatlcal background on 
thi part of thi itudinti Aitficti ant to qyalltativi ritSir than 
qyantititivi ixpifiiinti for thi iln.parti and stiiiiilatip^ thi Hydintl 
to thifik ithiiiitigilly can hi quiti difficult, fievgrthiliii they p1^ _ 
up an intyitivi fill for the fyndanintal propirtiii of waviffiDttoni and " 
thi phyikai opirition of inuiicil instryninti, and thi niantfig of color 
and light In art. 
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WD: m.m 

■ ^0 monthi 



WECTM: SEOJNiUHO) 

MpyMOED; Jinuiryl, Wl 

''^WECI TITLE: PHiglCAL SCIENCE pULE^ FOylDSClENCE SiyOENT^ 

PSQjECf DIRETO: Mm I Fullir 

MWECT mm\ lehlifi Laboratory of h^m 
.ynlvirsity of Nibrasfei4incoin 
Lincolfi, NE ip - , 

(402) mm 




ISE: 

TMi Is a fiiilbiiity ppDjeet tp develop a systii to 
m ifjtrodyctory colligi physlci and ctaiitry coynas eyfuplis 
and appHcitiani itm hm the biologicai icience^ ineiydifiq 
fHidkiRg liid allied health. Phyilcs and chefflistry dipaftinti In 
colUges isd ynivifiitles are diviloping egyrses dastgnid for 
Woiciffice studfnti. Thfii cgursai vary in contint from ch^ininry 
for fiyrsistotoplci In biophysics. M mtm nM biyond 
m contint boynd§rias delifiiated by traditionartixtbooki. CDn= 
siquintly, many collige teachirs have biifi writing and mn^ Mr 
Q^f^ mm niitariali. In g«l thisi matarlalnre restrictad 
by mh imkfi limited tim and aprttii. This Wact is tD 
mhm 1 mm that will find theia looally devalQpid"miter1= 
ilh rii/iw their pllty, mify their fDrr)at, tait thefti is 
ippropHati classrooni situation^ revise thefii if nieassafy^fid 
dissniifiati thm nationally. IMi pfoject will produci ■= 
1> h ditailed eitpo^ition of the phyrica) ^cienci nieds 
Of bloidifice studants in a nyfubir of saleotad content 
anas. Thii gxposition will include both the ^piclflc* 
CQntent and mioniny skill riquirefninti. The physical 
icitnca needs will be pyped into varioyi categoriii ■ 
by content and by btosclinca specialty. This a)(pOSitiofi 
will bl tbi basic data for tha dpvilopfflant of physical 
icienci learnifig fflateriah to satisfy these niids! 
k annotated ink of niaterials preiently availably in 
t^iSi Siltctgd conteft areis. The mUmh MW be ^ 
categorized hy content ind reasoning levpK 
A Khm for organi™ modylar niaterials appropfiate 
for thosi lelected fofitent areas. 
Two sampli clystari [i total of 12 figdylas) illystrating 
appropriate oontent, appfoach. level, plity, and 
organizitioni 

k open systp of participation for dycitors to foster 
tfie cooperative exchange of these iateriaU= ■ 
Ceplei of these pfodycts m to^be distributed to physics and chemistry 
dfpirtffieiiti ifgyfid thi coyntry. 



I 



. AyDlENCE: 

TDi priiry lydlinci fi the calligt stydints who art intend* * 
Ing a careir in oni of tl^i biaiclinoii inclyding idicini ind 
alliid hialth, 111 of than itydinti have w phyiigi and 
chfiistry preraqyliltts to In pripirition far thijr profisijon- 
al training, The modylei divelopid In tliii projict are to brifig 
thi baiic phyiieal iglinGi prlnclplii into dirict contact witb 
theirblasciinci applieatlons. It Is ixpictid that cartlficitlgn 
rin^al prograffli «ill alia find thisi raadylii uiifyl ' 



The opin lystii of pirtlcipitlon for edycatars wha hivi 
divflapid modylif futiriils for their own claisroam yit ii m 
to thi phyiical iclincii. Fyrthinnarei radylii that bring bisic 
iciintifk prlnciplii ifita dlrict eantict with niadern, f^mi 
blDiciinci ippllcatlans an yni|ii, Studinti yiing these miM 
m ixpertid to have a lych bitter grasp af the basic icientlfie 
principlii as will ai hlghir joo'tivitlon in itydying sclince.' The 
llkiliW of success af this prDject li'ynkM. since it is not 
priiintly km whether thire are liiy numbep of phyilcii sdenci 
idycitQri who hivi devilopad goad qyility ^dulis of 'this type m 
m will share those ladylei with other edyoatars tirsugh this 
iystefi. ^ 

EWLUWIOfi: 

The project will be avilyited on thi basis of its ability to 
produce good quillty rtylas that become widely uiid. The gyallty 
of thi ffiadylei iiill bi ivalyatid by itudantSj teachers and contint 
expirti. Then will be trial teiching and national steering 
comntii eyalyatiani of the inodylii before they hecafne available 
for wide ipread diisailnation. 

Thru preliujiniry modylii fcve bun written ind clasira tiitedj 
Oi^ by Allen Killpaerick (jDhnston Colligij, Oiffy|bn by lllm 
KiTfpatfick (Johnston Collagih and Tharml" Transport Pfaeis^ei in 
Thi Hy^rilody 6v Thofias Caipbell (Illinois Central fgllegil. A 
prellniinirylodyle on Chelation by Nargint Rodinbirg (Kittering 
School for thi Medioallrtins In final praparatlan. [ontent oyt- 
llnii of fiodylis on CollQids and Siparation Procisiei are in 
prtpiration. k Imhjni Mom Litter ofTjiiar Science 
Hateriili for BiSTfince Styfents iiien priparid. toies of 
theie materials are available froi the project dlrectoM 



PMiLEHS; 



We have not been able to find many Mdyles that edycators 
have already developed that connict physical science 
concepti to thiir biosciinci appHcitlanL 



m 



Th« phyitCi ind chmlitr^ professloni diffif griatly in 
their ipproaeh to bidsclinca itudints and in their 
Inttftst in modulif mitirlals for bieiciihca itudints. 
The coofdihitloh of this prejict with other prejicti 
iuch as SABLI, iffap, Eeoiyitinii* and PHYSMQD and with 
MCAT cgnmittei Is a ^pmplijc task. 
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TMl pfQjaet bep ii a cellige faculty ^ofkihop dyring *^hii:h ^ 
tile 15 iipfifiencid Killir Plan initructari mit a compliti let gf 
i@dy]ii for i ciki^lyi^ll^, iinirii phyilci couna,' Each ipdyle 
inclydii Itirnlng Qbjiefivii, rifipencii to asiigmti In of 
flifi liidlng tixtbQekiJ'S pr^m with solutions, a practki tut, 
snd thfif fonns of naitiry tfits with gpading kiyi. Tki^orfeiliDp 
caHplitid 13 study fflodulii fpF physics plus thru cikyi| back- 
pufid fiediiliSi in arjintatlofi fnodylii fivIih taiti and ai appendix 
an haw to m thi Killer Plan. | 
i ' ■ 

mm " 

Thiii jiifldylas m Intendid far usi in thi calculus^basid gararil 
'■'p^ilcs eaursi usuilly raqylred for inginigrlng itudints and physi 
'sctanci ffiajori. 



EVALyATION:. 

Dyfini thi worttihop aJl the mm\ m ivalyitid by thi sthif 
feiopkitiap piftlclpafiti. !n iddltiati flva itydinti m hifrt ai a 
pift Qf thi wofkihop itaff to fiid all of ths modyliii to wrk thi 
prgblm aiirpilitsi and ihi iitery tlits^ Thiii iMtifilli an 
cuffintly bijng dlstrlbutid fat^ widi icilt clllirQQfii yig, 



WERlALSi 

Thii prejiet hii diifilQpid j i 



ip1it§ Ht of Killir PiaD itydy 



modolis for i m ^if £QU|ii Is cilcylyi-bilid finiPil phyifet 
Tbfii latiriili ifi ivillari In ikpliti iitj aptii copyright, 
for thi cait of pflfitlRi anmillk 115, frai CBP ferkihep, 
Iihlin Laberitofy af PhjUci, UnWiriity ef teka^inealn, 
Ll^calnjr Biiee, wr^i hyndeld eaplii af thiH 
biin diitf ibytid ta a m% virlfty of edy^tianii jnitltutloni. 

Pl^OILEfl; 

ThiSi conipiittd initiri^l/ m mi to' bs dhtflbutid ai itydint 
study gyldii and in Initr^itSr'i maitiry tut boaklat by coiiwipelal 
tfitboak publlihifi. Thi jiik It ta irfangi a propif imiUt af 
thiiijitiriili ta thi coi|)ifc1ll iietah 



A" Gdmphta sat of matiriali weri written In only three wiiks by 
thi Gpnointritid afforti of ]h ixpirlincid itatofs ind the j^ofkihap 
staff. Thisa mitaflils mki usi of the Kgller Flan with tfit calcylui^ 
baiedj giijifal phyiici cayrsi accisiibli to any eollagi or yfiivarsity 
phyilci dipirtunt, 



Intraductian tpjtajcs for Sciintiiti and Englnien , Friderick J. 
U (flcera»-H1ll New 19?5), sicond iditfon. 

I I 

Funditiintah of Phigies . Mi NalUday and Rabirt ^isnlck (Hlliy, 
mimk, \m\ riVlsad pfinting, \m]. 

^Jiyirslty Physlei , Francis Weston Seifs and Hark Immi^ 
(Mdlian-ilfiliyi Beadingi Hass.* I9?0h foyfth edition, 



Ij ^ntary Claiilcil hpk u IkM T. Wildnir ind Wert L. SilU 
(Allyn ind Bacon, Boston, !!?]), iicond idition, Voh. 1 and I 



hmu Paul L Tlplar (Horth Publishiri Inc., m tok, \m]. 
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STUDY MODULiS FOR 
. CALCULUa-iASlD 
; aiNiRALPHYIICr 



k Ste^ . , 

. ■ tiiffiBliiidlngiduQiioritx^M^ 



eSPWDRKlHOP i 
ii£h 9f thi II piifepaRls in the QlP 



4^ «! pfi^l?! mm ^^ Bf* ^al^yliJ*' ^^5"^. 

iht liydy gfiil? Jiscuili&n quHlisnii review 

eflhlClPfnitBfiiilwIliMw 



■ylH, 3 flisilify lB!U jof m\\ nwlylfi. i cern^ 
pieta griding kiy. an IMEtor'i iui^ir 
thi rns^yiti ^ifKiiy Niyid is ihl loiiF . 

oihtr f iffliiif r i . - ' 

. ssuntry wtlh ift iddiiiBMlrB"S!*W 

; TNi nmm m Hays i Hfietif el eiiSif o?ffl 
^tlcgiiini, Wtifln used In jictufHi^itiiiBn 
' mm, iiiiN mm m pf^vidi ^moH- 
m lii^ iddllienal miUfiiii fsr mm 
iliiirooni wsffclhty ilifl bl yil^ i?. 
Gifer in illirniilvi seil-Pi^ ii]f is ^niiru£' 
yen Iflf ciiEUluS'bMfifl phjfsic^'^ijci ^ 

lign ii BUiffliiy iiw! mm\m far iR^!" . 
viduii KHsals, thi Nsiloni! IcisneB Fsyndt, f 
lion hii lyndid thi CP WofMftep ii ■ . 
■ fneint ?f mm ^Hf% itudint^tBlfd. ^ 
ivil Wl* tfiraygheyt th« nitioni thi 



UNIOQEFiATURiS 

iCefiiplBleSrt MBtify lm% and 
Qfiding Kty (Thrifl iquivilint mm 

i Slydsnt Ffietice i»n^l ^ , 
• §ypplani8ntifYitydini|x9feiiiiwiffi 

MUdSMdV 
iKiyi^DifKtiylsFpli'PM^W 
" boeiti ' - 



thfoughsi^iiis 4iv^dp^inti ind H^f' 

itudintMbKk osnafnlng Wi Irfii Pl 
Ity^iniac-h^ple, ; 



, CBPMQPULEAynjQRS 
Q^ifl ^/id9ri»| (iucliFibll Univinlty) 

i^m liiitnii/ [Wsfeiilir Nl^lielini^ ^ 
insiilylflj / ^ ' 

m%fi Hfp/li [Univinliy of ciii'fOffili \ j 
lafiiiliyj \ 1 7 

'Mill Mni^ (Rgii Hylmin Inililuli \\ ^ ' 
Tishnelsg)!) 

- LsngSiscti) , ^ 

iifof Niwiliiffi (Oljv9t}liiargn§ 08^^ 

Wm^m (Uniyir^ity qI Misssurj ^ Rsliij 

M/ir^|pffffli.(esnif3i Wsshlngten fU^^ 
Oeiiigi) -. . ^ 



mW( Sfffaniiiynlvtrs!^ oi Qilifonili ^ 
iin Diigd) 

i/imii Tinnif (Oisrgji Iniiltyis of 
fschniiogyj 

iipid f n'^ (Kilimyoe Qslligi) 



WofltahopSUlf , 

^ebiri hM, Difsief (Univlflity ej / 

NMl^a^yfigsin) 

m%r( L Mflll (Univeraity ef Cmmti] 

Itiami t CmpM (Univriity q\ Nibfiiki 
-yncoln indlllingjiCM Qsli^) 



Fibfyiry»'lW? 
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:F|iyildil SdlehcS' 



* j P^OJICT NUMBER' imn-mUk^l AjfOUNlAWMDiD- JjQi^??^ 

j imjmmii undergraduate fiqgram tor PHYSigB ^^ 



ICTojrUriHibif-Schilinl 



JROIICI ADDffiBI; Institute for Cuffieulym Dgvelspfnint in Sclenee ■ ^_ 
* . \ ^ ind'Mathi[nitlds|(fofinirly FhyiiOil Seimsa = 

■ Greyp); Bsilen^ University ^ iSufnfnlngton 



PURPOSE: 



* The Frogfani wai.dedped |p^|du^ite1uture sigondiryiiehool 
tiaehifi who wHl bi 'Wiil qyalKlid ,^ teiWphyiiQi and ehenij^y^^ 
; ■ and any fiaionatll ceniWnitiDn thpsf-frorn the eighth graA Eq thi 
i twilfth pi 



AUDIENCE: 4 . / 

Whiflss the fouf-yiif Ffogriin in Iti intirity is alniid at 
Mufi phyilsi-ahiRilitry teacherii Individual CQurses apply to a 
much brqader iplGtruiii of ituSfnti. In particular, lower diviijon 
copii cin^iitliiy Bciinsi'and n^itheniatlca fiqylrenienti fgf 1 W _ 
^ifangi of ^undecided itudinti is well as dielarid niijsfi.ln the nayal 
ani ifl idineei , (See iictlon under fnatiflala for ditalle .) 

ipOVMIOK: ^ 
/(A) Thllntegfitlonolsubiti^^^ Initaadof 
^ handling jhf sLitiiinci of thi sclenci anJthi tiaEhlng pf icienQe In " 

■ iiparale and Qsiially.unrihted e^uriii, studintsJn thi fm^m lianii 
sciince Iri the byS'^M^lJq^tid to tiioh It Spiaiflciliy ^ 
iiinpli gxpartaenta and thiir inilyrfi play i sentril rola. ^ 

'■ 'Thi matiriili Wtri divelopid In lych a way ai to enooyfagi 
art^ itudent participation. in pear taishlng, In sQlvlng pfQblems ST 
thi DSird, In suininirlilng experlnignti , pd.in diviloplng teits right 
ffoni the biglnnlnp of tht freshman yiar. : Early- Involviinent s^th thi 
Idhosli, Including schgol yiiltationaralio ^irts In thi fre ibinin yiar 

■ (B) Integrition of phyilcs^rtd ohirnlstry arthi IntrQdyetoey and 
uppar laveli , Eoonoiiiy In time ,iltjall ai thi yniflid approaeh to 




jral^hinoiiiini, li thus hmi 



\ 



Oil 




m 



, '(G) CorriUtiQn of lubjieti lyiffirint Qmrn-. By tilng con^ 
idsui ,ef the activitlis ef thi itfent in viflsus Qourilir I wlnhree- 
mint gfJiifntag In thijfiihfflin yiif, ipieifleilly in lelinGa, matha^ 
inaUci indlngllihj. hai been iQhiiVid, 

, ■' ^ ' ' ■ ^\ 
(D) Attintlon to luxllllary ikllli. A eompgtsnt sclfnGi tiashir 

ihgyld poiliii the biile ihop ikllii .needed to build if^^ rapalr thi 
kind of iqylpiiiiat uiid In a phyilQi gr staistfy liboritsi^. A 
. ^tsourii fonthii furpsii has tien^iVilopld, \ 

mUATIONt. \ , ^ . = 

Detillid fiidbicj^ on plftt prsEaiiofi ind cliiifoom Visiti 
■ 5t thi pllqt csilegei ware und to iviluati thi pilot idltlsni of thi •. 
mitirllll.and lome of the iltir fivlitoni,. ^ 



^ ObiirVitiohs al pUot Qoliilil ind ^ 
thilr itydint tiaoMng wira wild out by an outilda evaluatof , 
■Reiuiti to diti clearly iHow that the sehenii'Workii The gfadtiati'i 
' isquind iQund tiaqhlng skllli and wara found to be syparlof in ■■ 
•idaptibilityi riisufQifulnisi, iwafinaii of itudinti' neidi^ and 
dipi of prsfiillonal diVilopniinL ' . ,. ' 

MAlERlALai- / ' ' ' ' : 

Thi following matirlill if i tyrfinlfy if lUabli dlnotly froin 
thilnitltutiforCurTlqylufflDavilQpfeiiH -J . . 

■ (A) Aditallid diidflptlon ofjhi Prapfn, Ipeludlng avaluatlons ' " 
and pidellnes fprinipl.emintatlQn. Frie, \ * l _ 

(el ElifHintirv Qjignilitrvi An Experlfnental ApBroaah bv Iha Phyitgal 
Selenci flroup! |§JS.(plSa 10^ ihlpplngand hanfllng). W^lhtoplee 
Inclyde; cQnierVition of iiil, perQiQdplgphafictiristlc.prQpirt^^ 
of nilttefi Rilxtufeij compoundi and iliinintii and thi laWi of difiniti 
and miiltlpli ptoportlohil thi atoinlc ftedal ajid the mole; goneervltlon 
of ilistric chafe ^, ilictfQni , Ions and iliCtroehinilitry; piflOdlo 
tabli of iianianti . ' A frit tiiOhaf's gulda Is ivaU^le with daii ordira, 

(C|- Immvv An ExBiflffiintal ApErgagh by thi .PhvilOil iolansi ' 
Qmm HM (pltii si ihlpplng and todling).^ Main topiei Mudij 
hiat and ipislflq hai^^ alictfle chiga, yoltagi^ ilicihgal work, ind 
fiilitihci; gravitational pptantlalf nefgy^ii'tlc potential inifgyi 
klnitlc inergy; |oririi of Infenial inifgyptha gonearvatlon of inifgy; 
radiant enaTOPhoftna. A'ff^faiohaf'iguldiliaviUdiliwithS^^^ 
ordiri, , . ^ 'i;^ u 



■ J 



0) ^^ied M^t hematlg s ; M Introd uatsf v C oun g by the Physical 
. iclBnce Group 1 l8 *5 0 (plus SO^ a hipping and handling) .MalS'topl^i 
iin€lud€,' riui^ari rtiuiting from meaaurimemi^^ handling slgnlflaant 
dig^ti; comparing numberi^f oompartng^.sit^ of'nUrtberSi hlitograma 
and frequency diitributlone; estli?iatlons , uret-erdir apprdi^matlonBi 
slide rules and the log^ithmia scale; progrkmrningi loops and branche 
elementi of BASIC; properties of linear and powir functions^ finding 
analytic expreaslbni from graphsr basic properties of derivatives and 
anjl^derlvatlvei; properties and applications of exponential and loga- 
rithmic fuhctlonij basic propertlta of tflgonometrlo functions . 

Necessary algebraic skills are ireylewed in three appendices . 

, Oi) Basic Shop iklUs in Wgod> Metal .° Circuits. Glass bv the 
■ Physteal Science ;0rb^^ kindling}.!' 
fhfoiigh a series of project i the competeaciia in using varloui hand 
and ppwer tools * luch as hand saw, aquarei nail hammer^ files # = 
table saWf and drill presi^ are developed^ Building and testing 
electric c^f^cultij and cutting, bending and sealing glass tubing make 
up the electronic and gla^sectloni of the oouofiv Appehdices deal 
with iharpening tools md operations on a met^-w3^|ding lathe, and 
use of the cathode-ray oscilloscope, ^ - 

/ All the above -mentioned texts, plus a text on Applied Ca^oului 
(fofmerly referred to as Applies' Mathematics 2 . havr now been put up^ 
forbids to commercial publishers. " 

A detailed syllabua for a course 4n English for *science majors 
developed In con#anetlon with a program by D. Newton Smith is "tvaiL- 
able from Ted Moody, Director, Physics -Chemistry Tea.ohera 
Program, Western Carolina Univtrilty, Cullowhee, North Carolina 
28723. - ' . 

PROBLEMii ^ ' ' 

The major problems encountered in implementing the Program 
are managerial in nature « That is, good planning is required to seGure 
the necessary approvals for curriculum commltteea, etc. to make the 
courses available to a wide enough spectrum of students so as to have 
economically viable sections^ For how to avoid some and solve others 
see the guidelines (or implementation In the detailed deicriptlon of the 
program^ 
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' iijit^ to ifitiffi^i Mm the nmnti M tin Mmm, . , 
Niiarchi^ tlienielvii t^^m tettir Hniciti Nith tin ri-'; 
iiircliiri and |it Ovifill pigtufi and tli tiofinlei] 
taiU. ^s.epHincid tiate thiy gan iniun thit tta nail yii= 
fyl lateriaii ire obtiliiid for usi fn thi dillfdon pllientatlofi* 

- (3) Tfi profilifDriil itatus sf thi SHCH^KIT tiaffl of foyf . . 
ptiyiigiitl fidHtatii intfiKi fRto iaWfltoflil ind olaiir csh- / 
tict with the mmMt fitiielf , fitliir ttan wftli pybUe rilitififii 
Qf mt Mm pifieRnil . TRfi m km firt By m mf^%m^ 
[4] TN cpvifaga af tin pratot^i kit li M ind teehMgal^ 

isphfittcited. Tit lyfftcfifit ^el;gf^yfid Mtiffil i laadtfig 
6ac!( ts biifc phyifci, fi preytdtd* ii by thi Initryctor 
ndt i)(pirt in thi pirtfgylaf ntiifeh afn. 

(5) Based upon pfissntittgni a1fia# sa^ly mubif s of the 
REMH^OT tiaiiii M hffi kM ludfincgf to iridyiti sUinti, 
and at tf^tfnis of thi Imrim AiisefatfoA ^ of P^ifci tuahin i 
ii mm ik liliiM y thg n^tiffiti M N luqdi^fylly 
uirt fn thi diis™ Is qutta hfgfl. ' > 

mLOmOfli 

Tta ppototp WOT wiii k ivilyiW for ^mi\m] ' 
bidiflti if« iffiettviniits ind for prt cmretal urtat- 
aHifty, Thi littir" ivalyatfoii iftll if ftwlty Bfibifi of 
thi Dipirlmints of M^mt and tbrtetlRg fn the Mlp of 
luitniii Adffitnlitritlsn; Thi tdyeatlonal tmpirt trill bi ivalyated 
by the imiT tii tn tha Deparbniit ^of F^iloi, baled ypan 
fatuniid qyiitiofiiiBtn! from nfilpiirts of ^ pratotp RiWH^KlT* 
Thi nclptintii liO tn hifler, in ehoiin frra a randmiy iilictid 
litpli.af qollife-l€¥i1 tpitltytlqni iNvid ffi tiaehfni phyijcii 
plyi a i^ll fiiAr of ip^taliy tMt to aaiyra a 
riaiOfiifili nyiSif of fiiponsii, Til pretoty^ lit If dfitrlbytid 
frii of ohifgiv . * 



Thi pfoto^tp Mt cQntaini iSP aiji iltdiii tm M^lnyti ' 
tapi caiiittii of sgl^id tntirvte/ifid approKtwtily M 
pigii of tixt fflitirfal . Biaauii of high eoit, tta, oyerhild titni- 
pirenglai wifi alilitid. Hoivtr, niaroyi full-pagi flprai^l^ 
thi text i^re fuclydid, of iygh ilzi and natyri (pr^iitnitily 
lini drawings) to iutybli for prodyctlon of ovirh^d 
transparandil by thi Kirox or TTiifiiefDe pr^sii, Tta Mt ' 
fits in a ipaciilly^pripafid leosa^llf nrtiboolt* IM^U mt^ 
mi Fusion {M | ganiral Ovlrvievi and iietioni on lQ\mUi^ 
HlrroF^^ lata, and riieftfal ConftRiiehtj, fere Efficient m 
of/lityfal teioyrcBi (wtth sybiaotfoni m mk Liii^ Ii«?Pi 
Siparitton, and m\ mi Enar^y fran thi^n and Earth (with 
tioni on Solar Hi Poyirp (ftw Fwir, Biotfiriial ^ni^yi Photo* 



voUale Energy, Jolar Cintfil Power^ Solir Thtrinal Enirgy). 

Tht principal prMm incountired ms the long delay In pro- ^ 
ducing thi kit, which was. In tufni caused by the large size and 
tjtpand^ scope of tht protetype. The enlargid kit ii the result 
of a desire on the part of the four RiAfcH*KIT team manbirs to de- 
velop a more uieful product. During eur Interview trips w^ gather- 
ed ixeellent mattrtals In many different areas, which wi decided 
to include becaust of their potential utility to phj^sics instruc- 
tors* also dfd net antfctpate the largt amount of background 
mitertal that niCiiiary to make the trtaftnant of various artai 
ftiionaBly stlf-coritalntd and accissfBle to the physfci Instructor 
wfth non-specfaHtt training tn the partfcul^^ research arta (in 
this F^ipect Ni faced proBlanf simflar to tfioie confronting the 
teaefiir of the target class]. The one sisnmer that the tiam had £ 
to ^fk was iimast intfrely cenitoned In the intirview trips and 
pfeparatten for them. Thus ihe taik of preparing the kit, is- 
pte tally the writing of the text*. had tb be pirformed during the 
school year tn canpetltion with many ether rtsponsiblHtiis . We 
have sol v^ the St problCTis in the onl^imy posstBitr large tJcpen- 
dityres of faculty time., 

ADOmONAL Cef«ENTS: ^' ' 

fifl that the large prototype kit m have produced Is an 
Extreiiely useful tool for the cQllege^acher of^hyslci. If com- 
mtrclal dlstrtbution of the fc1t preveS^ffeasiblej we could maki 
the materials available for distributfon to all interested parties, 
for the cost of reproduction, through the American Association of 
Physics Teachers and their^hlghly successful "slide sales", ^How- 
ever, the limitation ef/hav1ng only oni suniner in which te work, 
and gain experience * - did not allw us to ttst the "quick response" 
to a single research "breakthrough" that ms featured in the origi- 
nal proposal. We how feel that such a schm would vrork well with 
a single faculty manber handling aq entire kit, if time and funds 
were nadt available to him on a continuing basis. H^ever, such 
a narrow-cerictpt R|ACH*KIT would have* In all liklihood, a corres- 
pondingly narrower appefl to the colitgfe instructor. 

Finallyp in retro^ecti it would probably have been wist for 
us to rtqyeit some additional funds in the grant ejctension to per- 
mit us to nake a^more concentrated ioimt effort to cornplete t\m 
kit during suirmer 1976* 
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^ miti mmf^ m 
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PRWKT TITLE: 



I flNTiAcm STRATiGiis IN ymiAoum 



PRWiCT SISICTOR; fteftiPMllipi 

PROillCT ADDRBSj ' fmtim Aisocjatlon of FfiyMcs Tjactieri 
' BFaduiti Ph^llEl Butlding 
W at km ireok : 
. Stofij Brook J! lj?94 



MPT piannlfig cQPlttii pripirid i let af iBodykr workshop 
mlirlali that has im.mi tg intrDdyci phy^jcs instryoton to 
Playit'p modiUf inttllgctyil divilDprnlnti' Mii^tpl lifith 

kfrnti ifid liiifijlnition qyiitlonii laboratofi disl^ind in 
' g)ttini1@n af Piagit'i work to'mpss conCipts olasMfkitjon 
ind InitfyctiDna] techniqugiMtsigngd to inlian^|.i itydent's 
abtli^ to yndiFitifid ptiyiks. Workshop audio-visyal niiterials 
jfiayatlaMiDit i loan basis,. , ^ 

^hi wirkstiop iiatirlals art alund at physics instructors who 
iri tiicMng intfodiictory coursiL ■ ' 

liOVWIONi " 

ihf workshop' ii conitryctad so.^hat a teafhaf who mpMn 
thi wprbhop and syggiited riadingtan conduct a workshop for 
atiiiri. ysing lydio-vliual iiiateflals avallabli from project ' 
hiadqiiiFtirs a teachir can canduet a workiliop for Mi/her col- 
iiagues, Ovir^MQ physici tiichers have pirticipitid In thisa 
^workihops. 

EVSLUATION: 

Thi injtiaf ivalyatlan by thi flAPT plifining groyp and par^ 
tjclpants providid ysifyj {nforniitian that m incorpDratiJ into 
i revisid virsion of the inodylii. Thi rivliid oiatiriili wire 
in yii during )9?M6. Furthir Bvaluatidns of thi rivlsad 
matiflals have been condueted by MPT, ^. ' 

. Thi revisid workshop packigi consists Of 11 modylis which 
includi vidiatapeSi a coiiircjal IS m fllnii' B firi cirtridgi fitni 
loopit iudlotipii ind i pynli diiipad to sirve as an analog of 
the "iilf=fi|ylatfon- prociH. Thiii mtarlals an avallabli an 
I lain bisii fior a i^ll fii. tliit tmn tlii liindiingi postigi ^ 
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and nintifiinci of thi lydio^vlsuil utiriili'. -Intiriltid pirsoni 
ffliy eontiet thi AAPT l^icytivg Offlca.for fuirditaili on obtiin* 
Ing ilogle coplii of Ihi printid warkihop iMtiriali ar niultlpli 
coplai tdiithir with thi audlo^vliyal imtiriais far^orkihop yii, 
Telephoni advlci ^an be obtalngd fr^ iDSiibirs of th€ MPT Im^M 
Offtci or the planning group! 

Frandi Collili Sipn of k\m Umt^m.i California Stiti 

yniversityi Fyliertbn. OA K63li JIW?^^^^^ 
Robert Katfluii Liwrenci fbll of Sciincii Univirsity of C§1- 

ifofnia, M^iCAmjIW^^ 
Rdbirt FuIIiFi tept. of %ici, Wvinlty of fUbfaiki, 

Lincoln jrWiii M4JiD; ^ 
. Inter I hik, Dipt, of Phyiiei. ml it Stony irooki 

StD^Brook, Hriimi §l6-i4fi-S4M \ . 

ifk Mmh Ootiigi af Edyeatipni ynlvirilty of olliiaiiong, 

mmi^. ' u ; . 

yDrkihop liaderi mtlfiii attip^ to priiir^ thg intin 
workihop in a tii piHod which li too lhart. Filming tips for 
abbriviatid warkihaps an bilni pripirid. Piliyi In thi rityfii 
if borii)wed itirlali and liprapir packing whigh riiylts in 
braakagi of iteriali have biiil'iprjincid. 
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mm mM\ m n-mi 

' DAB AHARDIBi^ Hay 28, 19?1 

FEOJICT ilTLEi^ ILIiODllCTIDH O F HpDOLEi OF INiTRUDTiON IH 



mm immu 



^ I. 1, Mifih, iyMfeiay 

itiU UniviFiity sf N|y ^od it Bln|hiiEQn 
BinihiiESn, Hiw Ygrk 13M1 



The pi of thi Tieh FhyslGi FrQ]iGt h&i bi'in tU ^Okt^ 
tim of lastruetiOMl MEiriili for thi liiehini 9f ialfejug- 
iaqf phyiici yitji i ^e^ki^Qriinied ipprD§ch> ~h mtMUtim- 
tko ts th mtt iu^iiml phfiici spproich where ibitraci 
. piiociplgi pfeqidf their ippliegtiQns, ifl tU RpkB ^1 TgqhnglQ|y 
Sifisi, Ehi p.hyski la'iflEfQduEd by mm of ml liehaeldgkal 
^ diVlqli pt ayiteii aofli Ehin pniEiUiid |q divilep thi IbitrieE 
pflficiplii. the hfiit ii 4 miu ol diviQi-centgrgd lodulis. 
laqh Fhygtcg of TeckHsg^ iDdule li hmi on i teshnghgkii 
devl^i n mm and {cms a rilitivily independent mil d imtm- 
Ugft, during Eha QOutie Df yk'N! the itudini^g lnviiElilEisni m 
clBtifed about thi divieij triatitii tHosi tsplEB of phyikl whieh 
de?ivi isit Bitgrdly fEoi it. The iUNY Qrgup hii pfQduQid ning 
of the U fflQdulia pfeparid by the ?^je£t. ' The ffidulei ifi di^ 
ligaid tg fiQiiitite Indlvidiisliied study U deilf id, 

AUDIENCE! _ . 

"nii fedh Phyii^g lodMllI ari i&lended 33 liKtu^ I isd ^kbontory 
iiteilil tp be- mid in techniggl plyiici mtm foi itydents In 
tw^ylar teehniEil of tichsolQiy pfB|riiii In iddi^ios Ea thi widi 
use vhlGh they havi had In thi tiehnicil iriaip they have alag biin 
»41 tmM by other Averse gfoupa lych as liberal arti^ekeaii, 
pfi^prdfeisionil prp|risi.ind lany hi|h iehQoi. dAmh r 

Eich fhysiei sf TichnDloiy ^dul^ is based on the itudy of a 
■riil-lifi" diviee. li physisi ii e^fietid as the itudint mb 
idth thiiiVlQi^ and il thin igairalized into sere ibitraet breld 
phyiiqil prlnGlplii, Thla cQntfiiti sith the Iriditisnal ippraieh 
. vhiri the abitrgci prlnglplii ari itudlid In datlil in I diism 
forBii^ My rtin bi applied to eiiI lyitiiii liVil of ' 
Ibilfiction ii furthir ridueed beeayie the extaBiivi labsjatory 
inviiUpllgfii are bl|yB Mrly and ire intintely inlirvovin with 
thi ckiiEoos itudyi 
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Angthit inaovaEivi iipeet of the projeel is thi fa^t that thi* 
iOdylia,' eaeh of yhieh ii desi|ned tg re^uiri two ts thEee weeks ■ / 
of itedfi-ein bi ieleetid md egabinid to prqduei a cQverap that 
ii^^it ippropriitg.to fhi niedi qI |ha atudenti talved, fhii / 
iiy not GQisqide with thi tEidltional Qdvirige, ilthou|h west q| 
Ehi tridltianal ispki ari. ivailabli in one of EOfl of^tbe'ioduriii 
Bejauii thi lodulii can bi uied for , Individ ualiied itudyj it ii 

paiiible for diffeftnt itudenti to follow different: paths In 
. the lay qUib, : = ' 

EVALOAnQHs . L ' . : . 

Oyr ffild-tiKini pTQ|raffi wirsn ifiportant faetar in chi 
divelopient of the aodulesi linei it prsyidd the. atuden^ and 
initruetor Mbaek niQiiiary ts revlie i^vafisui drafti, ggit 
gf.ouf f dyhs .weri flild-tiited h li uny edltioni aa psieibli in 

/ii iin^ lehQsli ii pgiilble, includfllg two-year tighnksi qoll^ii,- ".' 
liberil arta eoiiipij and high nMh la the . cage of the latar 
HQduleii where in ggai gm% fiedback was niidid befsri a school 
eQuld flE^a ioduli into thi eiifriEului, wi had gtudgntl froa nearby 

Jfooffle Csmunity Colli|i work throy|h the ffladylii on their with ■ 
thr atafl 'aetini ai tulori where nieiikryi 

In additipn ts thi loeal iffofliij the lElgnii Ifojeet Cq^ 
Qfdinatgr and hii asiiicant esnduQlid an ixteplve natlpail fiild 
tm not only of thi Individyil taodulei, but also of the ^dular 
eouf ii coneipt. : ■ ; 



HAMlALSi 

The Fhysles pi Tiehnoleiy mkiu were publiilied in li?S by 
HeGfaw41il laok COi The appafatUB is available frpi Thornton 
' Aliodatei, Ine, . 

, The ioduiei produeed a!'il]NY-lf!i|haitQn are: AutPiObile 
Ceiliiioni = MpKentUffl h Enifiy;" Thi Cathode Hay Tube - Ehctrie 
Flaidi k Mm\ HydfaiiliG Divkis - Fluida; The HultiSitir . 
Current lieetrkityi Thp S^ienpid - Electricity S Magnetiifli; The 
Itraboieope - Fpreel k Ml%\ M Toaster - He^t h Energy^ Trans- 
foraatien; The Toque Hreneh - Forcis, Torque 4 EUstlQity; The 
tasfsfier - Elestrieity & Mapetiii, 

mm h mmmmm mim-, 

■ ^Ihlii epiienls ire intendid tg help Qtheti who my actiispt 
future prgjeets whkh my ancQiintir mhlmi iisilar to t\0%% 
that we havB PverEOig, . " 

i . , . ■ _ . ■ 

The fact that the W Fhyiici Frsject wi/grianized^ihth ■ 
isviril prod|ietiQa cinteri acrpi the country, had the very paa= 
Uive rifult that the projigt had a Wrkably widi'dlvirWty of 
geogfiphyj pilagegy ind type of institutkn, aaiUfln| a mm 
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national eutloek which Ehe projeeE aighc not have had, had it been 
more iQCallzed. This dlverslCy hewever^ waa purehaeed aE the price 
of di£f leylties In comfflunieaEionf eeordinaEien and in the-,iarly 
deCgrainatlon of the patterns which the developing projeet ihould < 
.jJfolloW* The effeCiC of all thd§e problemg }#ag Co produee gome b1#= 
^iderstandihge between varloss iegmgncs o£ Cho project s^mpfy 
because dlfsct CDmsunlQaElonb^vag nbt easy and'» perhaps signi-^ 
fl^antly'j because the pressures of clye were In many cases very 
severe. On balaneei' neverthelesSj tfie SUNY ^GroUp feels, chat thj 
national chajaecer' of che project wag worCh the edordinacien 
pfobXems that it generac^^. ^ ^ 

In aumaaryp the SU^ Greup feels that the ffiultiply^eentered 
pffOjeet can produce qual4ty ins true tienal sateria^s and that the 
value of the ineorporacion of a truly nacional outlook argues^ 
for it, but that it is of crucial importance that the. aultiply^ 
dentered project operate under a more open tlme=f rame Chan would 
a local project Of the saae scope* V^e fBel'that the experience of 
the Tech Physics Project would help any future m'ultiply=centered 
project to arrive mofe quickly -at operating procedures » This alone 
would relieve ^ny of the pres§ure3.i. 



PROJECT HWEilnliO-ilMlOD DUflTAWEO; |^?5,e3D, 



DSIIISWMpEO; juna, W] 



PROJECT TITLEr CmM. EVMTlQyiiD Dl35EHlliATl0il OF limm 

mmim mmm in collese physics 



PMCTDira; Edwin. FJij(i 

PMCT ADDp: Oepar tot of Physics 

HaMichuiith Institute o 
' * Caiobridgi, ^Massachusetts ■ '02159 



The purpose of this pfojict .is to cojuplite a new lit of tixts, 
fitei and othef learning' latirUls in coll^'tosici; to study 
nonftfaditional leaping formits in phyiics; ai to Invistipti how ^ 
-^uGational innoyitioni [with cirefyl attention to their hunan iffictsj 



AUOlEp: 

The teaching iMtirials an Intindetl for m by Eollegi studinti 
with a strong intirist in physics; riporti on the non^raditionil 
^ learnlni fonratkari jntindid for collegi and univetsity teiGhers of 
ysics;:the iffeitigation of the lurvivil df educational Innovitions 
shoyjd be more ghirally uiifui to idycatloiial innovitors,!^ ^ / 



Ttila grant^ji^an extiniion of oni which halpid support Ihi HIT 
iducation Seiearoh Center, foundid'ai thiiSclaiici liiGhlnf Center in 
1950 and diiiolved In the sunir of Wl Thi orlginil funding m% 
for a project of the %\i ityli" of curriculii divilopiientj distln- 
"gylshed by Its 'attintiDrr to i wealth of learning aids including. demon- 
itration expirlnntli taki=honii eipirinientSi laboratory iprihntSi 
^ilffli and lo-Eallid'docijiiintition ixilriiiiints which provided honist 
data for the testbpol; triitent of isybjicti k the project divilopid 
It, became even lore clear that once \mi currf ular fniterlih m 
iya)lable» it Is nieessary to pay close attefltion to thi contixt In 
wh'leh they are used. This led to ifi exploration of alternativi , 
learning modes i Sueh as' Goncintratad stydyi the personilliid lystiin 
df Instnictioni the salk-in liboratoryj^ projict liboratorlai, and 
iQ-cillsd "famiMan'' libaratorleL Expifiinci with thesi altirna- ; 
. tlvi liarnlng podinid natufilly to concirn about and itudy of the 
'•■ lurvtvai of edycitionaj innovations and wiyi ^ Khkh thji lurvival 
. tan'bi ificouraged. The presint pr^ict. ilthoygh reducid In scope 
bi^usi of ttn dii^se of thi Edycato Reseirci) Center, still spans 
phystci taacblng frgn tbi production of cyrrtciilar iiiitirlals to the 
lurvli/al of iducitional innovations, ' 



A 



Teaohing itirlilij^lglniti out of discussiofisi 
pfiyiictsts at HIT.andl^it^hire; early.draftsjre criticizid in 
exteniions gf time djtidislons -and tried out^wlth diffErent sits 
of itudints In yarloijS 1nftitutioni; asjatirials appfoach final 
m tal evaluations m sollclted./Ear^ylriali of non^riditional- 
liarning mit^ were madi yndir advice and review hy psychlitrlits and 
social artists, ^iviral itudies of ifinovitions and tfiilf profis- . 
llonal andN^ititytional CQntixti havi bian earrtad out with'tte col- • 
laboration ofJlilcolii} Pirlittr a will^n^wii edycitional ivalljator. ' 
Thiii includid m analysli of a ph^ilci recltition iictlon, a trial , 
= of cQncentritid ludy, and a study of the lurvival of the Pinorlilizad 
Syst^ of Initrucfion in the M[T dipirtiiiint of physics. Joyp-l 
referiilng^and the eKpOiyri of Joyrnil publication havi provjdid "plic 
evaluitlon'' of not only Insighti In pfiyilcs and physics idydtiofi 
developed during the projeet but alio thi fore eoniprifiinilvi studfis 
of the organizatiofi indjurvival of alterfiative l^rnl^g modes, 



mm \ . - • \ ^ . 

. lasic Tixts ^-Thrii texts hive bien publl^W^under the aythorihip 
of L ?i French and iri avallible frofo thi 1 1 Norton Cofiipany of / 
fliw M: 
Winjcs 



ipiciaTlglativlty (1^8) 
ibrations aspyavis (IWl), 



uantufn M^js (i P. French and Edwin F, Tiylor) 

Is in production. 

'^"^ F|lfiii-^-3eviral fl ]m divelooid undar this project wire prodyced 
by thi Educitlpn Oevilopint Cintir- For distributoij InfoRnation write 
to; Fil Librarian, ■ EDO Distribution Gint^r, §5 Chapel St./ Won, ■■ 
Hasi. 02160. , ^ ^ ' . 

■Tte Ultimti ^paid ' ' ' • " ' 

^ Til Oilktignf An hperiment with My Hesons 
; Elictron Emission Ptiepina (theniiionic, photoelectric and . ^ ^ 
, i flild piisionj ' ■ ; 

^ '■^ ThiStern-OirliCh Experifiient 

Irttirfirinci'ln Fhotcn Polarization . . . 

Energy Elginvllyji in ^uantyni Hichanics ' ' - ' / . 

Single Photon Polarliatlon . ' 

^elativiiiic' Ride (an epriiiiental fill) 

Soap Filfn Oiclilatlons n.. . 

Positron-Elictron Annihilation * ' ' . 

Two seriei of flim |oops hive also ten claiely Integratid with thi . 
materials of this projictt oni leriii ori the flaldjattarni of iHflvldg i 
charges bOrtir series on one-dlfiiansi^ packits in pntii*' ' 
pfe^sics, ik prodyctlon of thi two serlei was funded sepirately frofn 
this project, i ' — . 

Other Teaching Aids-^^ani othir teaching aids hi?e bean^devilopBd, 
primarnr for the iniiuction to qyantuiii phyilesi ■ ^ 

A take-tae polarizid light kit inl a pamphiit '"Suggi^ted E^pertienti 
with Lineirly Pglarlzid Light"^^ I L aurcllfW ^ 



i) 



A sat of study questions and film stills from the films on one 

dimensional scatttrlng 
A progratrmad booklet on qualitative plots of wave functions by 
. A. P. French and Edwin F. Taylor 
A listing of sofne teaching aids for introductory quantum physics 
. from various sources, ^ 
Copies of thi above materials are avail able from the Project Director. 

. Repgrt^^ -^A retrospictlve report dn the HIT Education Research 
Center Is btlng prepared with funds from this grant. The report Will 
contain a bibliography of publications and Tistg of materials as wfell 
as an evaluation of the effects of this and other projects of the 
Center. 

* ■ 

fROTLEMSi 

The problOTS of this project have been -prVncipally those cornnsn , 
Jto any curriculum devil opment and educational .innovation effort: the 
difficulty of obtaining and holding the attention of busy research 
phy|1c^*Sts on the hard tasks of detailed currlculuri developm^ntr the 
diC#1cu^ty of understanding why educational innovations succeed. and 
fail In the social contexts of colleges and universities * the sollclUHig 
and assembly of student conments and reactions in form and timirfg suft- 
able , for revising rtiateri^s, \ We have found no pennaneht solutions to 
these difficult1e4;i>ut h^ taken them into, account In making eviry 
major decision, / . 
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DATIAWAm: Juni li. 1172 ^ DURATION: JO msnthi ' ' 

PROJECT mi; UNDERGHADUATE EDilGMlOl.iMBPVEilNf- .. 
IN POLITICAL MENCEr INNOVATION IN 



INSTRUCTIONAL MATERIALS 

PROJECT DIRECTOR: Shallah Koeppen Mann ' " 

•J 

PIO^CT ADDRESS: Anieriean Political Science Aiioclatlon 
" 1527 Niw^Hiinpihlrg Avinyi, N.W, , 
' ' , ' Wiihingten, D.C. 20036 



PPOSE! - ^ ^ \ ' j 

To Improvi undergradyati ind pn^prgfeiilonil Instnic- 
tlen In politleil stlencs ind thi eofiiiti soclil sclfncss by In^ 
volvlng itudentg ictively In soolil icignce inquiry ind anilyila. 
And to do^so by daveloplng prototypis of niw Initmotlonil 
initeFlili, , * ' J 

AUDIINCE! 

' . Lilmlng p^li iri 'produced for' itudanli, Cognite 
eiiiys On thi iKplleltllrof soelil mimm plridlinii ind inilytl- 
Gil franigworka in bilng divilopid for fisulty ind itudgnti, 
mitirlalB cin be u||d In courses pflmirliy for loolil sclinci studinti 
ai Will |s In coufseE oti public pfableiiils for seiince and Bnglneif^ 
Ing studints, ^1 

./ 



\ A, LiirnlngMateriilr 

Thi Divilopniint d fnodulir fornnti far two 
types o! liafnlng mitirlili: ,l)|upplg!nentlrY|nipiflcal 
Jnlti ln|Dlit'isal |Elinse Mi are CDrnputef based learning pack^ 
igii with i ijionogriph in^ ditl sit. ^. 

, ■■ ^ I] Units for Liiming Anilyili In 

Political and foclil Bciince to ipiclfy iltgrnatlvi analytical lOclal 
iclanci framiworki jnd thresniipinoai of thilr appllaatlon to 
public pfoblifflii ^ ^ / 



Diei^mlhatlan 



. '. A pfOjftt newepiper, DEA NPS, that larnplei 

Uifnlng niiEeflals to gllcit faculty requgita tg flild tiit/unlti. 
/ . 

, " C , Advintagii and impict 

^" ^ A iyiteiii for new edugailonal plblirfatlons pfO*- 
vtiei profiiilonal incgnti^jii to icholari to Inqorporp recent 
^ reseirqh flndlngi', along wlt^ anilytlcd skllli, Into/cliai niatirlil 
The prs^im his inhaneed prafisslDnarrgspict for ptnietlonal 
Innovation i As a result^ there Is a coniniltniint by /our profession 
to Oontinue and extend educational devebpnent activities * '" ' 

EVALUATION: ■ ' ^ / , 

. Eviluatlon (nitriinienti and pfocedijre| were an early and 
iinpD'ftini activity In Order to.iasure the quality' and Instmotfonsl 

' utility of project mitirliisi Ffoject ffliterlals/desfped for studint 
U^m eiibject to a'prefissional loholarly' Mlew and field tiiti 
by faculty and students, Project mitirials dislgnid for ficulty uii 
are iubjggt to pger review. The reviews Uf eviliiatlons an mi 
by thi projiet staffing eomnilttee, project ^ifecfor art deveiopifs 
to ditirmlnif 1) the idviiiiilllty of pnerai dlsVibution^ 2) the^ 
ohangoi nosdid to Inipfove the itiatefiils plof jq diitfibution<4.) thi 
topici and forniat for new mitirlali/ 4) tfe lisoasnient of tnt=fivli^ 
and iVilyitlon proeidurii indlnitAinanii thpiilvei-in order to 
conlributi to. the evilyitlon prQce|i of other iducitlonal projieti, 
Additionally thsre hii baen an ivaluation of tho ontlre 
set of projicf actlvltiii for the flrit phaic of funding, 13^-1175 * 

, Ih§ evaluation Inalilded peer revllve by panils of scholifs and a 
lyrviy of political icleftde faculty * 



The pfojSGt.pfodiiGtf are: 1) a sirlii of Instruetlonal 
RgsOufci Monograplfs thit ife-guldei to faculty on iourae iiiiteflali 
_and methfiiie of inatructlpn; 2) modulii for itudenti on analftlcal 
. . ikfiii a^halrappllcMM'fc inpolitieil 

and social sclince; 3) i niWSpipef lent to alL political sclejici 
' , fasulty and depirtniinti that lamplii tk IMM matirlali; 
A] eBiayi on the inalytical frafniworke and concipts diyslopid-ln 
/the atudint\nilter!lli' Materlali are'dlstrlbutid by the pfojiqt . 
/ offloi. ^bliihad niaterllli my be ordered by libraries arid college 
' bQokitorti.y ' : ■ ' ^ ^ ' ■ 



PROBLEMS: 

1^ Th© dtllneatton of social actgne© topies and analy^ 
tidal skills suitable to modular unUi, Social ssienCe inquiry and 
oufflcula are organized traditionally by broad sub fields rather than^ 
by the more discrete research questions of the natural and blologlcar 
iclences. i . 



inquiry ^ their Gomparablllt^\and dlatlncttvenisi, to scholars in the 
natural and biological scienc^^ijp 

ADDlflONAL COMMENTS: 

While there, are benefits from the exchange of txperlencei 
among projects in different disciplines, the profegglonal ellentele 
identify with their academic area and its particular developmental 
needs. Hence the legitimacy and success of an education project 
depends first upon the merit and utility of its rnaterlals to the 
faculty who share a profeiilonal identification « 



2* The communication of the attributes of social science 




J, 
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.^Ihe svefardikg pufpoiQ of the High itol PsllEieal Mm^ 
Oittimlm Projeee ii ^mbp^ mt and diss^inale an aUerija- 
ti^ ippfoich to hi|h idhool cDurgis in AairUin imxtrntt, fhe 
pfeji^^ iki tD p_F€SO!g kiig sitiiQnship skllU<ind train sMntI 
b bi CBBpstiflE p9litksri€tQrgi Thi yy^^lDng zmtu Itrlllal 

, intipitlDn ot knowlijp^ skills and pSft-icipdiori t^^tUmU 
IS that sEudinta caii a^ulri ntv political iQionce bOiiOapti thai 
will hglp t\im to undgtstand pdlitieal phgogoiM, m intelU^tual 
aad skill i thit will hilp thgm Ed mm. atmit pplitisal 

^lirsuiSp and m paftidpitkn skills that will hglp th^ ts m in 
palitieil aflnai mx% iffgetivglyi . . 

The^pfOjeet ii being da^elpped fBr high lOhpol 3EudinE§ si AUriean 
gD^lfi^ntj ind t^aghers i^o del ire tp havi a choici of an illirna- 
tlV6 Eoiiri? for EhsU Aairican gDvefni^nE elflaiei, Thife afi ovit 
OQg illligq students taking teri£afi'|Dv€r|p[it cOuFles eaoh yUt ' 
Id thi UQitid %um. In wBt high idhssls, it 1§ a rgquir-gd eaursg, 
rtiri afi 40^000 ggvefiii.n£ Ceacheri. This is i lar|i audl^ 
tmt mi i iipif leant slot in the cufficuli^ ^leh.^kis a funda^ 
coHtflbution to eitizsnship edycitigni . 



Ooi d M iaj6f iond^atisns of thi projQet is the integration d 
kBOBlidgii skills and partieipation ixpeiiiiidai , Oup aii is to 'm-. 
him Aeii di^nsidng in ofdir to glvi thi studsnts eanlul insttue-^ 
cioQ la piniQipitign Mm Choy inpgi in actual pslitidal aetisn, 
Thii type of intepatiOfi ihduld, stiMlati ihti^t in the subjgot 
iattir gad thi idiii and skills ihsuld havi pai^atayifig powif 
h^sfid ths elisi™, ■ J \ 
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Anptlier innovatiQisj the' 

a political laboralsfy ^ 

ibput poUtiQi Slid inp|g 

hag craitgd |uitaln|d 'pa.' 

have gf later trans f^/ini 

. '^^^ 1 
.' 

AiinOte innovatidg Kp'lii 
gpictivg On pQlitiei^tjlii^'b] 
whplei alid to view dfrt 
. tm of a varlity Qi i^ 
dpate wiJh Ml Mlil 
interaetj and not JftU'l 
eoursij students tind;; 
than ana that dipitid: 

ElLUATIOHi. ' 



The ptojiet is heini eval%tid both Iptefnally and eiiternaliy. An 
intefpal eyiluatign has hi6% eondiicttd which includas pap^f^and pin= 
ell qliegtlsnnaireij niaiEery'^sti ki gaeh unit of i\k mm, tisehir 
logs and.sn^sitg gvaluatiomljfti prsjief has^ bean field tiitid bf 
three ypars Invsiving'ta avgA|||a! 35. sehools aerqss .the Uqlted 
itatng par year. In Bad^rau!^'|i^|]ie have beia 




beyjs featu^g the schgoli 
dints CQUld test propss'ltlons 
^parlieip^tieri activity, This activity 
pationMsles for itudints which should . 
■^feheir.ivifyday liviii r 

Ii;. for .students to tiki p iyitifflitic pir« 
tlOtfi to view politieal systiffls el 
ineer of th^it leti^hi yithln the aoii* 
aslociitionii' Stiidinti chen partU ' 
[!i^H temla patter ns through which groups 
^^ .duarintetestsrT^ resulC of thi 
l^pblitles is- i iyitiffli^lcEiviCy father 
fi fhi iRdividual. 



fed iritp Che revision af ^thejg&|er^s,4 IQO oucside donsultlnti 
have iiisde GQiMents abaiit the caursl,'^ Thip coniullanti iReliidi paliE| 
eal seientists and ssdal studlia^yuggE^I ai well as peppli in Ehi 
sehooli v^o read the iatiriajs and'* laitQrE baek their criEleiiiSi 

In additlsnj m. euEaide apney, NaEiopl iviluition Syitiinii was 
hired Ed cpniEruet inaitery teiEi for itil fins! pilot tisting of the 
esiiEiii Their printid npofti ire available ErDoi the Saeial itudiis 
DiVilopent Center* A final etoluatign^jfiport that will review the 
evalMtloa praeisi and its tmlU U also bein| prepirdi • 

\ 

MATERIALS; J( 

The fflijterials cgnitituEe s ful^yiir Affler?ep pvernininE Qgursi.^ 
fhey ift being published by Prentiei-HsUj Ine. 'wUh a cQpyfighE date 
of jatuiryj li?9. These toteriitet in the inaceriali niay reEeive . 
feflsE vehlefis ii isrig aifei lupply Ipti froqi the Soelil SEudies 
|Deval ipaenC GenEer, Published lateflali my be purchaied from ^ 
il Boof Dlviilonj EnglewBsd OliffSi. 
jQfiey mih , " 



M of the Enajor probliffls of the prsjict has involved qviluition:. 
EvalUflEisn reieargh Indudea eentral prebleiai i^iehiare often of only 
fflflfgingl OpnGern to £iirri£uiui devilDpffilnt, FruitraEioni Occurred 
wiiin ial^nt regea^^h interests gf styf evsiuatprg did not csiricidi 
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with needs for assesalng ^udent performance wlEh stindard InitrunienEs . 
Wot theae reasong It was dtffldulE Co employ full-time profeigional 
evaluatOfs as part Of Ehe project staff. yOn the ocher hand, externa 1 
evaluatlQn ef ten .puf fef a frem prabl^s^^^^geogFaphleal dletanee. 
Staff exp€ifleneed dlffleulties in OdflmunleaElen and esEabllihing shared 
understanding oi projeet goals wlch external evaluation Ceama. 

The BOit auGcessful parti of the lntei?nal evaluation have been the 
site vlslitP done by itsff to see how the eourse is working in sehools. 
The Bos^JsuGcegsfal pesponenE ef Che external evaluation hai.come from 
efltieal eoisnentary by polltieal icienee and soQlal studies colleaguei. 
These, evaluation proeedureg are reeonmended^i auecessful and direct 
ways to gain infsmatl.en about how s^eourse Is working and what goalg 
it achieves. * ~ 

B^m prsblemi other projfF^ts have 4iad were not encountered in this 
case* The project sets a mddel fqir a developfflent team working in a 
single site on a eurrlcuium project* Experience on this project ihowi 
that ffliich of the suceesi of the prejeet ii due to the, housing ef the 
develgpaent tei^at a single site* The staff also found interest iii 
Schoels to be keen* The main probleathas been one of having limited 
csple# of materlalsj not one ef apathy or lack of interest, Iii ad^ 
ditlon, support for eensistent diffusion throughout the life of the 
project has oontflbuted to the successful preparation Of a network of 
individuals prepared to use ^e materials and work with new ideal* 
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fs divilsp ID ip Jules en \\\Mn behavior i eaQh deiiped for 
10-15 fifEy-iinuE^ dm perigdi in the high achosL Imm Eeaeh^ 
in| ibsu^ htiMn bihavior aecurs in a varliEy pL iitting^^ tlii iPdulg 
loniaE waa chosen so that sodules CQuld be IncofparaEed inbo gny of. 
a nmber ef exlsEiRg esursis or puE tspther to fqii i epuria of a 
lesegtit's len|th yith the Eiflckrieelkting the taplci to U in- 

M miQt prsbleiB 'ourrsntly ssiat In the' teaching of high* 
ic-heel psychskgyi there are no Mtetiali that Iflclydg the afflount 
of studiot aclivlCy In demonl^tipnl and experiniint^ that is CQKH 
in mt^ihh for DEher sclencbi at this Uvel; and thoie teaching 
•thi mmi have nsE ofEgn had th preparaEiDn thaE la necessary* - 
ThaMterlala being pfepafed alleviate^ boEh o! thgi^ diffieulEiesi 
ae^ivlEy iu deipasEratlens and the pUnningj diiipf iKiEutiofl^ and 
InEirpretaEioii sf gxpetlienti are a ilpifigint featufe of the 
iatlfiils; and the Eeachs handbook fpr eaoh ipdulrprgyldil efln-^ 
iidirablg assle^-giige ts the teacher In planning claigfpdi activltlei 
and in tgaghlng the ioiule. 
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of high ichool atudenti, gradei 10-12, wlEh gfeat^ 
Ehal\atefiali will hi usid eE thi i2Eh gEad^* ■lui-^, 
beiB are difficult t^sbEiln, but the Hatioaal Cintir fpf -IdueaEion 
StaElsEics (HEy) shgwa the fQllowlng figurii for 1972=73 in Mr 
hmt puhllcatien {Wi)\ of total UJ. SMondaty Schools . 
Offer a course^ thaig edhsol,! gnrslling HM t^i tml enrolled in 
high iQhjol; aEudintg veri enrolkd Irt, pByeholoiy cQurses,' 

aa Incriiii gf 3211 sindi Ehe 191041 figyre d UD,3n. 

It is istlrely pgesible that junior colkps lay adopt the 
MEiriaii, lad csUege eeurs^s in the diiclpiine lay benefit in- 
dirietly by having studenta betEir prepared. 
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INNOVATION! / . ' 

■ Each q! the fgiturii sf thi project hai bien uied by other 
'projicti, ixc§pt for^the incluilon of itydents 6n tha sioduli.di^ 
iigrf teiii^ yhat ie distinctiva li that Ehls project is produelng 
latirials on the kind ^hich hm not been available in husan bihavlor 
in the high fchopl but which have bela highly succeiaful in other 
dliQipiinaii 

The advaalap that is antlelpated if that the high ichooi 
sEudinl wiii have an understanding qf huMn behavior that is noE 
EatilhE anywHeri elsii Judiini by the trlalB so fsrj Ehi ilkllhsod 
of iUdceis appeirs hi|h, . ' ^ 



' len the eQipIeted drift of a ioduli li recrived" frss the 
design teas in the field, it is [reviewed for fornHtjad cantgnt by 
Ehe prsjee^ staffj^ by Besbefs of the li^person iteerkg ComlEtgi 
(sf dj^Einpiihld PiyehQlQgilts) lor Gontent, and bjpefiberl of the 
15-piriDn AdviiOry Cosiittie (of IdueaEori and Parintl) fsr suit- 
ability sf aatirlaia for the classm and the atudentj A local 
trigl (two^fouf ichodla far eash iddule) ii given, reviiiQRi is 
niQeiiify ari iade by tb& promt staff . nitiQnal Er^lals are csa-^. 
ducted (35 elailirfbr iach aeto), fu|ther riVliiaRl are Mde by 
Ebe.prQ^eeE staff, and finil revllwfare conductod by rte^isbefi" 
if the SEeerii^ Goaaittee and Adviigry Oosaittegi (AlLpafants 
review all isduiii on bsth sceallQniO Jn additisflj lach msdale ii 
reyiiwed priMrily ler but ml liiiEed/t-o egntent two =reviiuiri 
indepefldenE sf' Ehe prgje^E, chosen by the Aiifieal|jiycholoiieai 
Asiociation, . 

The evaluatiQRi are largely forsatlvev and thui are deiigaid 
to provide InforMtlpn on tl basis of which liprovenenti can bi . 
Mde. DaEa ylU.he £QlleetaQ during Ehi na^ienai Erlals to ditet- 
aim whithfr the sodulii tiich*. It Is hopid that Ehg fflaEirlali = 
will go to thi publisher in the fBll §f 19]?*,, ' 

. 'millkSi , ' " ' . ."^ 

A student booklet and a leparati tiachir handbook will bi 
devilgped for the fpllQwlng topics : Erain and lahavior; Chanilng * 
AttiEudea and Bellgfs^QnditlQnini and Liarnlng; Mm. lehavidr 
■ and EhetDEpuEer; Lanpage, CoaiyflieaEisn and ThoughE; Natarai 
Behaviors in Anlaaii and Huianaj^Orianisatipni^^Ghslsiyl !ifaDn= 
ality; StaEes sf ConigipusnesB; and Sodlal Inflfees on Bihavisr. 
It ii expieted thaE Ehiy will he availabli f roi a eDifflercial- 
publlihir , . * 

, PerhapB the ideal Way for having the original yritlsg done hai 
not yet hm diecovered* If IE Is mm^i that ipeeiallila la thi 
diiciplinii high sehgol taadhefej gnd high school itudlnts should 
eoipQse Ehe tial (and the aide benefits of iuch a design art ainy). 
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ehgQ eht chDicg must be ssdg bsEwegn bringing Chg team Co Che pre^ 

j#eE or having the wflelng done a C the teas' s letatien* Both 

cho lees, have problema. In the first, there Is no time for fefleEtionl 

In the seeoixd^ the te^is find It difficult to meec deadlines. The 

seeond choiee was aade on >thla project » and the delays sust be met, 

by addltiooal overtime work by the staff, for vhleh there Is no 

remuneratloh. 

M>DITIO!mL COMMENTS % ' V " 

Currleijlum development is a very Hifflculc, often f rustratifigj 
and cOBpletely exhilarating experience^ 



Februarys 1977, 



393 



''"Tr 





ERIC ^ 



2§ mtiii 




J, 



mm mmii Imim lutitm$ Ut Mm^i 

. * . \;; LL m im ■ 

/ Alee, Cilifsrali Pi30i 
. J*^:*^y ^Mhe mm of ihi Hitional Meaob , 

iKk 'Of lAj^ {jrpy a|,?imjf pidinei. iflfeifMiiofl in hi|h iehoflL '^ A 
to i^corl wlfli tteif t^Qirtip. ihi NitleBil id%mi iQmMim^^ ■ 
, iwirdf d thy i«iiieh p^t to jiudj "thi : afiir guWiDCi Mm ' ' 
■ %tiffi€t thi diVilepi^t of Uft^ieliQQl itudiaEi' loiiniific ' ■ ' ^ 



The niioMlfi fof tiii jfjiudy m m^tm mmt guld' 
j^i fielQii tiat mj bt lubipei'le intimsElsiiii tti hiih i^ool 
iPil, riiuitigg.ifl iQjft lycciiiful diVflopiiBi ft siriiri ia " " 

i itriaf of ima ebjieEi^ti y^ii ut outb- • = ' a 

' m Wffefseti in, m bM\ sMm hmm idmUU lad 
ottif Ip and pbilgvitiQB flf thi eofrfeligei afjei^tifi^gB^entlai , 
fhi iehlivBMaj af tMi oyieiivi "il^sjii ihi liolitlos gf eirsgt ' ' 
diwl§piint fietofi iftif =cefli^^^^ 

for ifldivldiiili vith ^uil Mfa^e Joti^^^^^ iehiivi- ; 
■«t,of iMi oSJicU?! po^ii^ui with Mw ffldiatffidiflg gf thi 
mmt mimMlmm M fgiuiti in Ehe uUliiU udlizi- 
lia of tts sdialilie aMllEMi^rtii hl^ leheol itudia^" poiiyi 

limb, QHmkUi ^ Spcdih ^mm 8mn% iimmmUB-^ ^ 



Si ichli^iiint o| thii obj^^Uvfi ii thi flfii itip to^ifdi ^if. ■ 
itifldl&g m mm of latquil aggeu ts,earii!i In leiiaci, 

ttsl H fiUEii to ih^.galiH£iQfl of high ichodl iMinti^ M^' 
U^mmmm mm to a mm In ielinci. Ihy tad 
m tmm% t^imim mm ta^mm of fnulti mm ite 
yirioM ppyiB df atudiata nhmim k djifttivi h Iha aehitve- 
not of thli ob^ictivi pEovidii the bgiia for ftcoiiiaiiEign' of ' 
^1 of iahaiaoiii^iidi thii ari lost Ukily to hilp studiats 
cK^rfllni flproprlati £g thgir livils af Mmih 

■* . ■ - . • 
, Obii§m€ I'. mwimm%Qf m mtAii k uhUh mm ^ 

mnmi m mdm h aolved hy iroviiai laatruction Ifi this 
iSia la hl^'ieho^. 



. - -^Mfimtim tif Mis of ^ 

.Q^JiWlvi lUwi ii;i6 diecrfflini what kifldi of egmkicfliiQB tri 
ihi ireaiisi iipaei oa plamiBi 
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* .tei mimm §f ^uffmmh of hQ\ im fvomi > 

to «rti?iiRfi/i5 tfilt^ pp^sM Thi pfgeiduTi efadniai^ ^ 
mmmm^ queatioMiin OB Qartft divel^jpoai to hij ichosr'^ 
iludeBtraidnlwlth i list deiipfi to aai^g ihiif iilit^ pssr 
tiil for laip^ t^^i fig hfliia for iehiiviDg thi ^ 
3ietivi!;l^cid ii§vi|. ftlfproeidufe can.ais& lirvi is m issiii- 
W dAk lifieiivffliii, flf thi^eiiiif iduEitlsB nid cifiir 

, rttaei prog« fti itudiati mi\im laediffiEifid. iu^ 4 pie* " 
^duri coid hi appliid to viflaui Ifflovitivg propfis ii ordir to 

I^Wiel thi iflit iffictivg iiohftlquii for vidg-gEih implfaintitiQ^ ,j 

kmmm 7 ■ ' 

fti iyditnci.^ Ihii pfgJiGE ij pgtiatiilly sll ladividmli 
ifltitiiftid in |hi pfsbliK ..qI divilspBt of cinifi la uim^i 
It tha aitloMl sf the loeil liviL 

^ ^ to dlitintt ippraighii wiri mkmkmU eeBtfifeuti aoii 
m iE?lrical risults to thi esaiijifitisn of thi ^uisilcin of what 
tmpiim rilitid to Himu mm knlm^t during the hl^ • 
idiosl ^iipg, ii fiiit appfQaeh^^wii to ditirMni of 
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^ilyzi &i ^ifictefiBtiQi of hl^' illtQol iEudinti 'v» Ut^^^0t- 
gyid sden^lfk cireets syienafuilfi'^ln Pfdsf U po^di Uiij'i] 
liudiAii with iftlprsaUDn^^hij mi kt MUflg inlilligtn^ cafier ■I' 

■mire £§ 1,U2 hl^ iM sti^in^i Im U high a^hopli in lighr 
diffirent cGmttlii in OaUMi du!in| thi iprin| s! 19?3. 
le-quiscifiimiirg isiiasid jta(fi|;it:a' mm plani) eapgdall^ wlEli ' 
Fiipe^t «e8 science cifiefi^ ihil! liygli sf umtrUlM ksovledggj 
ifid'tte fic^^r|- tht|,'^Te^ i§ iifluifiGini rtiir cifiif plinnini, 
~ !hi iie^Q^ llpf^cli led tp inalpgi of Ihl riipQMIlfl|aQlg 23,00D 
PifdjeEC M11f/parbi£ipaBl§, inciiiding mt lilOO ^CTptLy is 
ideoci cifeerii who tsok ewq daja of tiSEs ad invii^lis yhlli 
in the 11th plde in I960 and who rpppndgd u falloy-'up ^uigtlDi!-< 
mi^i in 1972 whin sei^ sf thiQ yefi appfdliauly 2rpiri old^ 
An index al identifis lOEi^liil wai d&vekpid Ehe biBis.. q£ Imr 
^riiafi gfthi dhiHCf differiscfB be|»e|& frGjin TM^Sn^i idin^ 
£l§ll"aM p^i^ fegp@ndentl b PiDjiQt TALEKT's peldQnnaifiii ^ 
In baih ca§iii Ihe jiita biaei wife diiiped to bi si|f {idently 
fipfifliDUdyi la mibli caneluflam U U m^^JSm m uh-^ 
vans' K trf3y,'ft;g|ijdintl; " , \; 
■ -f . ■ ^'^;f^' ■ 
' the eEudy al§Q addteiied d§^pT5hl|iii0f.ilerc6iin| Ehi blr^: 
fiers that keep pardEular iroun of hi^ aehdoi sEudenEs tm pui^ 
auidg idenee elfiefi iueeesi fully ^ iiplciaily oec^eri of fadal 
ind ithnle iidnQritiiS in ihii csjntry and weign,^ Acgstdingly;' in 
deispifig the fecenl aaieaaiint of hi|h fchs^l itudsiti' inidal 
gdigce Qit^t diVilopsinEy Qiri wy taken to Indudi guffidinl 
nusibi?B of epprop!lat€ grdups fn the saipli, Hswevif ^ for the 
■ m^fd appfsach basid on hojiet TALilT, Ihi kU wiri sftiil Iniyf- 
lioi^l for sipafali anilyiii of Ihi vaflDui psypa beoauii a! Ihl , 
ntj fW^^ nubiti pf fgfiah and idn&riEy iEudsnti vho hum i^i- 
entiita* Vhih iom feiulti of the FrojieE TMilHT ifliiyiii iri 
prigintid for b@th sixgi) tiw ire priggiEid for iipirilg radal/ 
ithnlc poupii ind im tmUl inalyiea the whici mIii 
ititm thi data bail/ Mpit of ifi fici and lix^eipafiisnS} thife^ 
foFii are baaed on the I9?5'dita. 

The ^iVilopsgnE of' Eb^" data eslleeEion inscrusiflts was evalu^ 
mi by m^m of Ebi pfejiet l^s advissFy pmeL Frelialniry 
liluUi wiri preifnted te a leetini ol NIF §tsff ne^ifs §1k ^nEhs 
pfldf to cQipljtiO!! of the itudy and iuggiitioni for inalyiei were 
reciivid: A dfaft of the finil fipgft vsi rivliWid by a lilding , ^ 
riSiarch|ir In tli fiild of sdiflcg ciiigr developignt. 



39o, 



' Hsre than 3 |liig II my tmU high ighoel atudenta wefe 
.pinning eateeTi. la selinee in HIS ai is . flf th.^l lUh 
; ; ifidHf rajKE T^^pirddpanii^ ill d thi aaai =tti|i5^f ^ " 
* ^ AMlei hid had mm cKiir pUni in. hiji i^gliWjait^fiBEi 
■ ■ Ikt of ihg Qiltg and til sf ihi tmlu hid saieaee cireir pta ' 
in Ihi 1175 laaplii; f ^ ■ ' t ^ . . • ^ 

Althoi|gi thi If 71 iMpli isAibited leaa sii iffe^i on adenag 
£seer plini, largi differencii atill evldisE belvein varioui 
ithnie ppupit UtK^i the blaekii'lll of the Spanigh siffflii^ itip 
. denti, 131 of thi fWiiSi md m of the Ofiintili had sofisqe 
eariir plMi* i . 

^Ihoii^ itui^|§:dii|lay^ gOM faflyiedgi ol their o^ Ail^ 
itiel, iitifigti, aij vapip^of the eharietirUtlES of pespli In 
varipya oegupitionii and '^f the^lin^tiohil rgqylfeienia and aal^ 

. , ^arlii in varioui eecupitlDfli;'tyfei»ere leyefal disllaat faoirledp 
difidendea rtii Mriahibli- yt^jliikffi of gargirs is gclencei 

^ ' Viiy fev diff^iaeii wi i^^^^ 

tlon ind pereipiiona of careerai^.thejindg^epreies^ linsrltleSi 
howiveri were ilgnifiyntly lyiiecs^U thin dtheri % ihili 
■'. iitiaty.sf ibilr iiliti?e abpitld»,';ifit«^ a^ valuia i&d ' 

' ^f^^ la their eatiily eqaeerdni pi^pU is: A^^^ occ^atifei,^ 

' . . -ffii^identifle P6iiBUali|^s| iisss^ ef hl^ achosl AH- 
' iti^ thgi bgic diacriiiQgii bi'^e^ having i gdiillfic v§, nos" 
^ . geiin^fie Job U yarj afier hi ichbol, fakdiiiil^^ villdilios 
aaii](iiii. Hbtvoaly did the fiskiai of 50 Sclenei eccupftions 
■. ■ UO noaaeienge m^^^0 by lesn idealifie Foteallii digplay a « 
hi^ lewl of laee valfiityi^but algg kimtiik Potendal vag 
fsmd to be pfidictivi of lAsenci i^thin a ias^li of ipiinsi ogeu^ 
si^^ioni II Miaurid by quality of underpdyate and |fiduatf ' ^ 

Pauihir of qitationi ia the icMse.Citation ladei and the 
igaei gitatiOH Mit > mi bdn| liitej is Aserieaa Hen and 
iciiaej . 

' M end woogo diffirid llteli in Soieatific FneiadiL 
IhuSi thi undenepfegentaiioa of voien In eelenee qarteifa ii aot 
due to 'dlf fe^ntiil developMal of ibilitlei before ssd diffin^l^ '; , 
h i|h a chool i On tfii o ther hand « . large ditf ereicea were . futmd aooig 
thp four iijof ethnic gfoupi in the 1975 iiiple, wldi blatki and , 
ipa^i Bt^saii gtydiny eaoring osa stffldard devlalloa.bilotf whites 
1 ind Prientalii Thii, the lis tors that Ind to yndirfipreiiBlallon 
, ^ of ilnaf itiai in idlinci are largtly pfisiaf bifoii h|ih JEhool jgif 

" Hiih ifli6ai:'^uJenta wilh hitfi^idintiflq foEintlii leoris whS' 
Houid not esnaidar i^fking in my idanEl Oeeupatlin ware lori , 
likily to bi whitii to have siefl^'iiueaEid pif^tii aijd to riport 
' lowir gfid^ in mft or all of thilr eoiffsei than a oei^arison potr 
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of hi A' BCiM^m ibili^ stud^ts vhg had pse rejected all sclenbe 
^ sa^e^ra* si^er sf ^ue studeBCs bo£ as large %s ms 

w^^t haw e^ectedi mmym otJt of every eight studenCs with high 
- Sef «tf,£ic PQCeailftl scpr^ had not rejeeted the Idea of . s science 
^ .^ss^t for Chselves, altheu^ ooly shout 401 wm speeiflcally 
'^ p^a^lag @nep * ■ 



598 



230 



ERIC 



1 " :* 
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mm TITLI; "DEHO-iRAPHIEl" . TEACHJNO DEHOOMPHf IN' . / 
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Agincy for IntirnitloDll DiVilopiiiint', fhe'si'lglMl fivi.j8ir|Di1 was to 
nach 1000 partlelpiifti; ^ At ji ini ef tlii fayr-yiirs; tti tetal imr 
of participants at siiinafi and #|(iliapi'liad',i)^Mdid 13,000 Indlvldyals. 



fmilCt DIIIE^M: . Flyl Hindler 
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' /l-Rif jpi^^^ thti pf^fiiii 'ire to divilDp™lt1-pUfp^^ tiiEbfng rtlii- 
in popflHWn/inf po^^^^^ lubjictri^filcli cin bi uiid bf initructBrs 

in i iRyltltydl of djififllnai ufidiir a vifiity of tkmm %\Mm^ Ik ^ 
MtirlaU prewred m diifgni^b bi usid by thi initructDr in'i numbir of 
iiffifint;^if|^ 1f) elasifOaifi|i i kcm aid, In ik libofator^ for ' 



itydihfi' 



pir asslgnnienti and ai baekpynd nutiriil 



to l|i ^titribytid IS stud^ and labontpry proBleii, Thi diffinnt fpi 

Wm^h wljK-i^ipiii and^pfobte, llldii ftp larie timrm prisantatloni 
lltd,l!iliriotfi^pytir'gifiiriW for direct itent iia|nin|.... 
JMi list inidliii is ilreidy bun ^nstratij is being highly iffidlva ' ' 
n tlii MI JLA!fl .ntt«e^L_0ur1i)f thi cantract [nany of thiprpgrainf will 
Ihivi bHfi fi«f1ttin^'jf{iPP is m^i^ m bt ysed on aimoit iny 
|E9ipiitirMpyyii/iei eSiMnitlfiV^Alpf^iMntrOyir inltt^utloni 
If irtahir .liirnthf an ixplrljintlng jitli our mmm, BASIC :POfyUTli 
artd pur gpai 1s' to havt approjcliiiately 15-20 schaols ystng oni or 
Iff pifls of fhi progfaini^by thi ind of thf flnt yiif and as miny is 
iB khseliiby tbi ifid of thri^yiir piriod; Thi priparatlor] of tte ' \ 
WMig iifidulii baieJ on thi Idea pf singli concipt'jriiintitions which 
j bi iitd Witt) Ofii or all form of tht midii ivillible, Tte contint of 
M dlielpHni of defflogriphy^is broidn yp into a nyinber of slngli conEipti J ' 
ledutiip §ieh of. Hhieh may b|(jifisantid aloni or In liquanci, Irt thli way, - 
nitryetarl In vaHoui disciplines may 'tailor thiir prisentitlohi to .thilr 
frflvlduil liiidSi 

ma- • 

ThiaudiiRCf 1i divtrsi In that it reprisinti prpfision, InstryctorSi 
idiiati Itudfnts and undergraduates. The major dlielplini is diiDogFaptiy 

" fp soelolugy dipartiinti, ThtsicoNjpit fnqyint use Is in bialogy^ 
[pirt^ti ind tfir third is icplogy and anvirofiiintai Kkmi whiri 
|nitfvrto?s..^sig.lly havt had no prior training in diirographie tichnlquis, - 
II PLATO Program has been yisd lii nymbir gf disciplines' from Agrlcyltijri % 

in Planninglon thi Unlvenlty of Illinoii.apii and wi look forward 
'thpsi Instryctori te|eontinu| jjsing thi popylitipn programs in their coyriai, 

Srmpfp ind mofi piepli bicome fimiliar with thi progrim and ^1ts ■ ■ 
rtittlplklty ofiubjictit and^eciiily thi simpUEity.qf use, the. potential 
""'^inci ihayld biconii larger and lariir'. Iti the PLATO Progrim 'for th§ , ^ ^ 



o ■ 



Thfi pregrim prsvJ^ii p medirof tiacMig'fDf thi follswlng groupi: 

■ I i . -Thi IHitrupr Mittly tiachjng dinograpl^; 
_'p{ai It pr^ifldislii with a viit ditiibaii^f ovif 130 cpyntriel 
^^'-■and^.rlgiJBns= Itil1(Mi Mm:'tO yiiminyfiiiQfiixaiiipi It 
: - allowi tin itydint thi opportunity to iiaki jundrids of mm 

- ' populitipn projictloni th^ft would bi peiiibli during in 

grdlniry eourii. Thi lystim aypnti thi lnstryetor'i 
ability to transfir InfpniittM 

Thi data basi is iooasilbli throygh thi ichooVi ^n 
cpmpytir system. U additional fiit'dware costs an riqulrid . . 
slnei the UNlVim Milc mm will work on a talitypii 
Off or any pthir pytput divlei. Onlyrfnlinil laa^ir ' 
.. * training li Invslvid and In iomi caiiSi none at ili 

' !nitry«efi wbefi pepylation fi sn Important il^nt in thi coyrsi, 
,^ Thi UfliyiRSAL MSIC PROfiRAH tpgithar with the prlntld 

- teichlnj modulis in^.iJdmpliSillowi tllchirs with llttli or no \ 
prior danp|riphic trilnlng tft'^bUlii population ii an 1nti|fal 
part of thi fturii n)ijaHal;'^iM^^ where this his worked lo 
far ire Urban BWnninh Ryral 5'o^filogy«_iecial worki ecology 

: 3, Initruetprs'whirr ^opylatlQn and,pap^yiiti|n'ralatid problanii ' ^ ' 

are pirlphiral tpthigpursa* . ; 
_ In thill ariai, the population program iitd itru^ 

ipgdyles deslpd.to tranimit a ipeculc coifCipt can add anothir 
. dimension to the cauria matiriii , . ' 




I' 

Oyring thf first yiar and oni-halfi wi hope-tp giin wide distribution , 
of thi prpgrini, yhile we yie it in oni way at thi University of Ililnofs, 

have found that othir Pfofiiiofi at the Unlvemty of Utihi the Unlvirilty 
■ of Denver and Oartmoyth, art. uiing thi miter1a> in slightly diffirinl^ wayi, 
Therifore,. during the siEDnd yiir, wi^plan to difWi^an avilyitlan progri!!!. 
At the pfiiifit tlmi, iliWiye the nubif of uii^ at iich ichwl will ' 
ripreiint l iDeaiura of thi luMiii of the'lnltiamaii of*thii projict. 
Latir ^ panel of iprti will bi prginiied'to'iiiiiysln ivaluatfng thli 
new modi of tiichingp . p_ 

mmm ^ : ■ . 

' Thi pfogrim mittriali fill lAo four aatigpriisi 

LvCompyter P^ograii andtatalises ^ * 
Thru progriE ire'riady at this point In tin; 
^. Jopulatiop Efoji^ton '^.^ ^■ 
^b, Populitlan History ' ' ' " 
L Giniri] Pyrpose Piiiogfaphlc Hpdil 
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Usifi- Hinuili for I 
th^ to RBxImlii tilt 




letors and Studints whleh^WiJl tnable 
ef the= s^^utif prograAir " .-s 



3* Single Concept OtmeafipMa Nodults with ixamplei and problems 
for use by J nlt^uetops and studints. 

4, -SUdfis i|$sb<ff|tt'td with, each dsnoiraphic nbdule for clas'sroom 
/ -gi^esintatlon* 'V ^ 

* -^^S® probl^ Is to make the pregrim easily accifslble ta each 

intfMl^uaL If tht computer fici 11 ties are in a distant building, the 
ppoirajn Is lei^ likely to be Used. If thi iceessibUity problem 1^. 
sol yedp and that now stM® to be the g*Se for mami^heDls with tiffit- 

, shtre syst^, then the second most cflfflcult prfibTim is to find instructors 
who are willing to chinge their pfesent format of ihstructian. We afe 
trying to dtvelop the single eonctpt modules to make this , transition as 
easy as possible,- ^ . 

'fj.^^ebruary , 1977 \ - 
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■ i^m/Wmi\ The OWq ititlMvifiit 



The pur|QBii gf tMi jrejiet foiir fold! '(ij the 
fBTiulitlea of I ^m^iM^in ^Im vritten ^ touintid 
lahaly'i fm I va^li^ of social diialpllBii - 
ts lilt thi, future seidi of isten]^^ ftudlei 
' j^ilpMimti edueitioa; (^) thi ldiitiaesti&n of 
sew t^ies i& inteiiittonti. sWiii iilt^li WM^- 
&^^%ii^mtimM I risdt\of cQimisiioiidi 

fccifl. sdigseif (3) th6 rtririKi of at liaf ftvi 
^-€xiitk| leti of idUDatlofiid Mtiriil| (liinyji 

|ick§|ie) divelap^i im3ir m Wjff^i iM ' 
[ \k) -thi motion of iighiMiii (a) 
. leiintlfi^e eoae^i aad ai^pdflo^i^lB ISti^&ioaal 

rtiidiii eia b iSentlflid i ths Mitt:tj,(bj feiigi ' .^ 

i^sh thiss mpti Mthodolo^ei m ii iporpo^ , 
.Is M^ttaii^ learalai iatiMilBi" feJM M 

diii^itloii Qf thiii MtbMg/ta) throu|3.it^lak,ttit 
frociSsil, laridip, 0 i^ijQt otMi ytism tept 

usd^piiyiti GMMty^eas be lesiiiidi : , > 
(f) fQi^tM fiiibiei of tlii Niiilti of thiie iiaiiMts 
^ toMivmt.iMivliuali, poi$l, lM.{|) for ins\ffiE| 
.the iffiqtivi utilisatioQ Qt mh fi^baek fdr oajsiBi 

" ' V if . . . , ■ ■ 

idyeitioa m int^M for icholir^tiaqheri k tht fffiu ^ 
lad^ speeifleiily fqr sitiriili dfYiloptri for uii in \ 

111 lianiBi lateriali th^iilvii m iati^ij for m > - 
by thi iffidirpaduiti iDrtruetsif at '^1 typii of uMir* 
piduita lintitatloiii, iMist a^^sa fo? 
, litif ii piiirily t!isii found it thi iatreduetery ievili 
la m ioem iQienof dlielplinis. 



^ " Iff t^i ■ ihff 4 4 i^.Mf flit jgMiS^i ifirt ^'' tel sttg ^ 



' jtaiilfitf I PI 

' d^iip^ tl pet thi seds of Int^tlOQil ityUi 
pisrpdpie edMti^i u i iiidt of tta 
Bslial iisi^a knovledge i/tM ii belsg pi^uced it 
tbs tsFifW of tbe sjcial iltai^UBcl^ii 
lAU lg ^a&iiiitt^^ mi ta ttg ^ifpidiiBta 
oly^oc&i fbei ibbi^i iAU ti pybllihAlg . 

?elemt qoiqeftSj BiStBiSj ^ iflBUia f eliiid to 
iitsi^ti^ studieB idms thi i^poti^ B^ill 
soi^i dlid^eBi asd W vU^- i^ y «5r^ 
dooumti ftoi lUob iiibtomgfl iUt^lo fbr nodulil 
pi^iMon m U IsT^opd b]f' oi^gf iithorB* Mdi 
l|pU| piAigss oSbictifiiel by ^iflgltioD of 
eluQiticM ift^^ti^B, fludble oo^toicttai pjltif 
■1^1 tioMpij lid a^im iirtotion-^eTilip^ . 
li ptiviqti M pBsti-illl bin lita fiM^r^il. 

^Sitri sad p^ iita ^ittp^ffir thr ' 
e?iluationy.iai:41Ai^tioi'of 






i& int^ittol itMiiB edyoat^^S vil s^iSAtod by 
nb^i of I ste^ oondtteg of pftiiloy joblss 
in the §oai4 tAmu c£|atid b^ Hff f^ tiie pjoii 
of mieeifil tEe pojeat. Btiirisg scitf ttie 

lWl=jliB54^liM6l:tilsL^^ ffii ; 

pieaiggea defii^tf is Ml piojiii^. Qi^^SRii^'^^ 
tti ge^il iaip i^ll bi HfiBi^tid tfifO^ 
tm ^ It Mtionil ^mmiimj^ yUah athiF liiU&g 
johc^g in the fteU iAll bi ^m m epIttM^ to ^ 
ygosi thsi !&§ le^isi p&§kl|si'tlillilveg h^i - 

ioh^s Is'tte ttfid;^ their s^sta&tiYe tsi&^i '/ ^ 
(b) \fi pede|0^osl s^^fl §& to iM§h the' 

liugitfoMl gldiB ^ pt ^ thi BdtMtUi Ifi the 
jag|egiB] (a) 1^ fioA^ UBlsg^i-iatfrillg is teii 
f^m^ isd (d) If Btudint ooywii MUtional^i i 
eylps^ of thg sitlpil itHrilag popittee lu e^uitid 
01 of ke liii^ ^iakB|gi di^^^M iB tbi €srlieF . 
plojKt Mng tti oHtsil of yli|i lad pUt^ . 
iiyiird U terns of the lipifloiiae of thi a^^ij 
ohoiei^of the oo&t^tj orpiiitl^ oasteit, -• 
iit^eis of ia^oiolq^, MiUmM 
iti&isi of gp^ial riioufoeg. MdltioniU^, 



"J 



UC 



m 




.... . , .... . ^ . ^ ^ , . a 



% ^^JJ^*«1^^ eyaliator rtil evaluate both the^prBduets 
SM^esaes. Greased In this jvojest* 



ri«ETOAl£J tfe^e asversl Of ast^ali or ^^ueta that 

HsiT^c^ irtU. be de^^lejjed ag ^ conaegpenae of thla 
1^^^^' Qasp tte censr^^MAt plan entitled^ 
\AJ*f^tiw In Hi^er muGatien fbr^te^ 
..§tstfj^^«*' Bi^^ttH td ^ as Jyae 30, 1^6 irtll M l 
Nvj*^ the pi^^sa of ftmal p^Usstisa. * 
tQ#l«aed idth^thiB plan ifill b© a ni^er of p^ers ok 
%h« of the developBenti evaluation^ dIffiialQn, 

^ "ylA test TOUeatlpna of llariiiDg paofcageg. The 
ftajP*^ ess^i idll fee guferitted to a o^merQlal cm, ^ 
t^V^Sl^ p^li^^ la auti^igTl in book toim.- 

liee^»^ pa^a^B developed imdef tht earlier ij-iat / \ 

^^%ll^le in draft ^ra throu^ Leading 
iii Jft^^rastlpnal StaidleSt Wew York Ci^. .Letenl^ 
' ^ST^ied under thlB p^^t will he pi^llshed ter 

^ J^t «^y|rBlt3Mf ftttsto^U iMversity Oeater fdr 

Sfl^%5g3^ ftoaaiea and mu, he available ^^rou^ 
fl^^ . Odob final revlfioas hsrfe ^e^: made all leanilng 
jg^a irtll be sitaltted to a ec^treiia pttolieher* ' 
-- ■ . ^- ^ - if ^ 

lEQK^I ^li^J%*t tiro hasic prqhl^ asseeiated with the deiito 
^ ^gTOitatito Of thli grant. The Urst aoneerned 
%^ ^t^ter of airton^ ooneernii^ the projeet goalg 
Sto^^^ B^^'^L^iselples involved I Natloari' eolenee 
JinajWipa, theSJtes'lng C^m.ttmm, sad the dbasortium 

^%rnaMps^ ittidles Iducatlon (-the organization X 

Intei^atioari Btiidies AiiQeiatlon re^naihle > 
#e^aat^^gal ^ tte i^i^entatlon of the * 
^as*'* A teeond major prehlsi epncerned toe disapntis- 

Qf perceptipn smng thrpe ^^g; those sub= - . . * 
p,t^*Sg the grant lAo hag hean afitlvely ^OTJlved in 
^V^l^S*^ of ^ueation^ fflat^lala, -toPga within 
lffi^-bi4 a dlf^er^t ^ew of the state pf tA »t " " 

lli^l^te^Bati^al gtudieg, and leadlj^ researeh aehelara 
' *^ tP® ^leld. ^Tha preoise oh^eetiva pf the ^ant— to 

^ ^^^^^^ *^idga ' 

batwe^ the isrodwtion of taowledga ^ its 
JJeg^™atips^»tunaed out to he the najor proti^ in * 

i^^^eation imsng reieweh iChQlargj /Witara q£ 
fj\3^p««^al aatarlals, TO. Cpnae^e^^r, ^thoufe , - 

^%g0 p^blf^ being resolved J too mSh t^a wag^T 
^ dealing irtth th^ whloh detraotfi In the eWly 
Pb%a#^ our ibjli^ to MclMsa resoCeas in puriuit ^ * - - I 

°' Ps^jeet'g haeio i04la. i / ^ 
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Pfojsct Mbii^r-SED44^D?ei3^ AwtAwiFded: $l?ip345 

■i ^ i . tf^et Tltlii WCUMENTAIY FILM P|foCRAMi MATEBlALi DIVILOPMIKT ^ 

project Dtresbri Norman N.Mer 

P?Djiqt Add?as8i America Uiilveriltlii Fiild U 
Box liO " 
Mmfi Niw Himpihlf i 03?ii . 



PUlPOili 



■ TUi pMi^lpf a (l?i-yiir Sogamgotii^' Film Program Ig gntitlid; Matiriiii 
'Uf0l§pl^Bt dd ^flmiatal Ti3ti^> llfller^ii prddooid 2^ filii M 
M teiohlsg iiiiyi to iccomp^ mh film, This prsjogt will provide fl?e dli^ 
oipllMF; aiiayi ind 23 UiSf'i Ouldai^ 1^8 flvi diialpliMFy iiaayi will diicfibi 
the uae of M fllii mi pf Int mMir ids iQ ipiclfic dliolpllneii pgi^lp^i Qom- 
pifltlvi idiiOiflOQ, rifil eeoDsmy^ pQlttlQil mlmh ifid isU^pologfi A^iii 
ripofti Ifi biiai wfltten by ^ of iplollltiti in thi giftlciilif dlielplii 
will meet to viiw ii fllmi md review ill exIitiDf wrtttia mitiFi^ k Iddltiofi 
la tiiii riporti^ thin will b@ i igflii of 2B Uiif ^1 Guidiii qmm eich fllmi 
m. iteef 'i Guldai will aifVi ii ''rsid mp" to guUe tto iQitf iiotor tbroufti 
siskifili, plopdlfillfig M vlinl evideoce isd M tegcMflgcosGipts &u&di5 
oieiioeBa, 

BoA the fllmi and thg' prlniad Siterloli an iMid for tsdefgraduitoi k 
I ! tti socii! letaeii The mils diiolplM yalng tbi mMdi ire i&A^^ 
' poUtloiI leteseBi ge§|fiphyi soelolo^, idyoitl5fiiSQmmimlc^lDQ§,iadiOcill 

piycklp^. Arei mmu pfi Africi, Litis Amiflqii the Middle Eutp md Aiia 
; flad usei gf fte matarlali as would ipiolil tteffls-srliDtid cQiffiis on the rale 

wDmini enyiraD&e&t, humiD idaptatldOi polltieil developmisti polltl^il eh^e, - 

agrloultufal dgvelopment, raral iootety^ Qompiritlvi dultureii M dthif i, 
^ Othir irsyps wlip uai fllmi mi Mi eiiiyi Include pri^{)olle|e mdlesaili 

ooffifflunlty poupii and llbririii. ■ , - 
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ne of § ^ I §11 fillB aad lasiyl ivlUibli ip ippli wi||i 
li^^F§ build pfiBtfiOii in I varied of wiya iDoliidlsi W tei 
. ''woffl#j&rbFeulhife(iifr '/ I 

- The pjeot'g diir Iffiovittve festaria laoM thi uae of "etidiitlil'' film 
y in 37if lr(^ phtlQioj^ iMng lulFuetoFi ta uaa fUm u f iw dita or 
y ifid^oei ^ pfoviiloD of adiptibli, oplQ^adid iiierl^ii tin uil of 
'^fllffl U» Is pM to aipl ipel^ idlist gaqytOQei b Blmi aad ttfi 
couraiimiit of muItldllsIpltaM^ la will n MislM i^emle uii. 

CTALUATrof^ ' — " , 

* 

The eiip mn p^tieid drift form loTeMMd la eoyraii ub 
fllmait leverilAiJFimet^mimillei. ^^tudMtycommgtfio& 
ml eisij were oall^ ^ ribiniid to Qie Mttoii for n'^nltiBii A qma- 
tlnoilri a^ obr e^M^ fer^i wiri uiid, CUii alsei mpd i4 to 
60, at 111 toili, friitois to sinlor, f laul^ nd oB-cmpui ivtiuallon lafficei 
coQdM tti propm. liidta weri upd b ri^rai the eaatifi fid pllpsisi 
pirtlaidarly aiUinl tiicbiq gipaeei M fllmg, . Tbi ii Uaer'i Gujdeg are 
belsg glmll|% irttiitid * ^ 

MATroiALI 

25 Uffig, ^ri|tag il for i totol d 10 beurg and 11 m^i qq. 
flvi oylturii and Kve ttlpi. iS fita iliVi sft&24 psiis iiehilu^an^hrtte' 
WsJuldidiierlUngtheuiiofvl^^ W^dlael- ■ 



( 



4 . 



^Ltauy 9«Mys srtloittg t&« mattriidk for ufl« in ap#€lAo ifeaa! u^R^polo^, 

^Mr*B MdS0 ddioTtbtaf ths eooeepli 

T ^ Films ftr« a?miUibla tiam^ m^la or udto T^stwl antars ^ IMlvsrst^ of 
.^^Ctf4fc friiif=r,B«ri Btfa|tfc,^naBB§SJ^ ^a±o 

. miieTlAlB eu be'^OT^M^ or rented from A^iealogk Eduo^lonal Stsoureeg^ 
Baiz46U Busif»r, Hiw.^znpBhire, Oi^^ N : 



J 



\ Tbm main problems eoDoen prt-set sch@dul@s and &Uw6 to meet dead" a 
Itasi bf uiaorfl. All 25 assays bad to be rewrt^ in It^ of ms ev^okton - 
pTQgnm. Four of yism war^ toW^ disoarded md in 'tiro qasas, new ai^ors ' 
were eomsilssiraBd» ' t \ ^ 
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i kdil Studies/leyki kk^m 



PRWECT TITLE! SOCIALJOIINCE EDllCATlON CON^ORTIUH 

-— -~ - ' r__^-^ ^ = 

IIWp DIRECTOR; Irving^telssett ; 

FROJECf ADDEBSi 151 Breadwiy 

^ . ' iouldir. CBlBrado lOlQl 

,. . . om.kmm 

The ifljof goal ef ths SqeIiI icitnee IducatlOn Cgdsofcluin > 
(iSEC) is to liprovi sodal atudles Insttyetlon at the eleinentaty 
and leeondiry liveli, Tbi CQfllortiuin diligiBinatii infofiiiaHsn , 
Ibbut laclil studies MU?iilii inltfiigblon^i niithgdii and trendi; 

Ssieti edyga^efg in ideniifyinji lehctlngp mi using new idgp ; 
d iithQdi In iediil iEudies; and providei a fgfui for ^Dci^l 
igigREiiie and dmiQU u mMi% ideae aiid 'lUm. ' 

mwm . . 

Thi Coaidrtiui servii a widi iydience elamentafy and |eG= 
Ondeiy sodal itu^lsl teaohirSi ipQial itudiig departoient chglnnan; 
paifinti and OEhif liy pgfioni invDlved with tHp educallBnil fth^ 
ciii; lodll ftudiil and Idacatioti MttiQdg prsfessprs; collgp 
fiudlnti; ind othir idyeatofi, 

KiimiALS AND SERVICES^ 

- The ^eafififtiui has a^'vefy extetiaive Publieations'Preiraffl and 
providii i variity ef lerviees to eduGatori EhTQU|h Iti Teseher 
Aliecii^s hsgfiiDi Cgnsukatign Sgrvicg^ IRIC Ccipytgr S^areh 
iirvi£g| and Rtssuree kd DeseniEradon Center,; Library^ Each of 
thssi li diioribid bil^v. 

li Ptibli_giti_6ng_ Program . ■ 

Qvtr ?5 publicadsni in svallablii These indudi anal^ 
yifi pf K=12 iQQlal itudiei eufriculua MU^ialSp dpi fsr 
tilching loeill Itudiil, riiOUFcel en [lie sociol seiiticiai 
filPUF^ii on iP^i^l iilyii ind prDfEiiianal issues i and tM 
iSiO NetfsIetEer j Tht pubilcaEions My bg purehaaed tm the 
CodfiOniyi at the prpJeGt addreSi given abovgi ' A publications 
'. bfecbur^ li free upon tequeeE. ' 

ANmiES. Th§ Sgelil Studiei Currieuluffl Maierida Data Bgok 
dentaini ever ^00 analyaei gf l-\2 locial stiidigg projeetl, 
Egx^bosklf lyppliiintary and audlD visual latgrialgp psai and 
iliyiatiDnl, ind teachgi resources : Each data ihiit iiidudes 
an Qvirvlew ef Ehe soit sipific^nf featuria of thi aaEerial; 
ipicif je'diieriptiDni of IsmiE, iliSifiti, and coit; tlsi re= 
^qylrid £0 iipliiiint the MEeriali char^eteEiiticB required ef 
both itudenE and teacher; ratldnali and geheTal objeetivis; 
dileflpclons of QQntenU explanstieni of Eiaehlitg Mthodi; and 
iVftiuafiqii data, isund In three larpj sturdy lQoai=liaf 



nstibssksp tbi ta.ta Beek li kipE eurrint by EwieHearly .. 
9uppl^lny> 

TIPS FAPUi ThiSI publicatioiii providi iuipitiani for 
stratl|iil, Meiriili, and reisureii for Eiaehini Unllid 
Stitgi histpry, mU hiiterfj iseigiggyi leeneiieii and poliE- 
( i^^l uUtiMi hpiri sbsyt tiiily tpplcs gych ai reading ly 

. For OTpUi Tlpi fsr ImUn M-^llm Sseiglogy brlifly ^ 
' pu^ligii yhal ssglplogy ii and Ihi iajor Ippreaqhei te It k 

Chi iicoiidary eufEkulyi.aiid Ehen.gpii pb u diieribi in da*- 
tail uluUi mku leirnlni aetivlties, . TeiQhing ri- 
^ 'iQuroei - qrpniiatlpiiii profgisianal jDtirfiiis, irtlclis 

and hmUi aiid cutrleului pidii m diieribad in £he lait 
chapter. Angthir pyblieilienj iisghiBg_ leading in the ipclal 
fEydies,' li a hindy isurcj 
previdini pfiedell iUateglEai t^^^^ 
liaQhiai reading is iscial lEudigf daiiiii 

13D1GIS ON THl lOCIAL SCiPPli. Imllm bick|feusd raad- 
liip gn chi escial gciineir ii prsvldid in thiii pybUclEiaiie. 
Thi baiie i^ructyre sf tbi dlseiplinil and trindi in eyfiiey*" 
li^ divgispigni are diicusiid, and luldgllnii Ut mohlng 
ire preiefttidi Idf iJCMpli^ The 8tatyl of Pslftieal kim% 
InaErucUgn ig Aiirlean Sgegndggy Sehools rayiewl thi dgvelsp- 
iioE gf liGOniify-ltvil inilfycEisn in elvicii laverMent, and 
prebl^i of deiseraey, The Mjpr poifEiDn pf thi plpir de^ 
isribes the Influinei of thinking of politicil lelintlstB en 
iatgrlali, In Tsward 5go|raphic Litgriey' Objietivil tor 
glOgriphic Edygatioa in thg ll.eenu^lgfeol m iPili of 
ellftintary gdyeatien — J^tellietyal developpnE and loclal 
^ ^ idyQilioa ^ iri discyiaedi asd frOi Ehiie |Qali spegiflc 

i ebjectlvei fer paifipKic iduciEids in dirividi 

RESOURCES ON BQCUL IISUIS. Thill pybllcatioBreotillit of an- 
notated bibliographlil of Qurrigylii ptirillli ioalygii In^ 
. itrimiiiti and other fiioyrqe saterialg-on ilhaic itydliii is- 
Vironigntil edygatieni futyfi Btydlp, |lsbal idycgtioni kd 
^ nlm idyeitien. The Ethnlo Stydiig Igaehar feiOMeJit Is 

dm exasple gf an mdhnt xtmm os miil leluil for ele^ 
^ isnlary end iieondafy teaehiri. InQiydid in ths Ut ml 1) 
Matgriale and Hiian ReioyrgeB for TgachinjJttoie.lMdieal An 
Annptatid Bibllg^raphy rtleh eltsi Ml ithnie itudiii teiE? . 
bdski, aydioViiuali, library reloycee latefiali, sad teieher 
reieyreii md eentaini liilingi of iEhaie PEianlzitioni and 
pubilihiEs pf ithnlc it yd in Mliriali; 2) an Ithak Itydlil 
Anaiygig Inltjgent vhleh vill hilp tilehifl diterslai ithnle 
mtitit and idygaEioMl eoundngig pf oyrri^uliM Mtirialij 
> 3) Underatandlng You and Theil Tlpg fer Teaehing Abgul Eth - 

nieity ^high GOnlaini iiiple Igggoni and teaehln| aeTivitieij 
i) ihai la an ithaic Group! , filntrip/gaiiitti by IdtiCitiBMl 



Dgiip) liiG,! whkh iefinii itydty; and 5) Molilfljitrat^ 
i^^^^ ^inkif Allyn andlagon, Wl, 
• 102 pp.) yhkh ii l esif rgheniivi isyree of eOnflpEi, liniril- 
■iilildoii ind itfitggiii it thp elgnaatary and iicOndary livili. 
ABOthtr gxeBilinl reiourei ii Valuei Educalisn ioiffeebgDkf 
Coaeeptual Appfoaghiai Hatgrials Analysgii and M AnnQtitgd 
Biblimphy . Thi Souregbodk diiefibii five Mjor appfoiehii 
to viluil 'idueitiQn and iMlyjei valuil dyqation cufriculyi 

Mtlflllli _ . 

IgPURGES ON PMSlOmiWE^ Topiei dliEusiid in thgai ^ 
publiciliDnl induda aeadesiq freidssi and eomunity sentro^ 
Vifiy, ghlld dvikpi§nt| eur'flGuta kyfiQ^mtiU idueatieill 
ftUfipi gaill ind |iiulitidni| liadirikpi xmmUi mi re- ' 
: siarch and tmU In icclal .itudies aducitiDn'. For mnpkt 
A gBeial Studies Pfofelslonal Library is a geliet innDtitd 
,llitln|.^df thQit bsski whieh wculd fsri thi eon. of any li- 
"bsijfy fef mM lludlil prDfisiiBnill, The publiGitioni 
SQElii iiudiga Maimatidnal A%hW% U a eoapikiisB sf ^ 
jahatriEtg of the '^sctofsl disiiFtitiDni tm^lmi in social ' 
lliidlii edueition jinurry 1969 thfeiiih Hafeh- I9l3, Thrgg 
Studlaa an Pgfilitienji^iUtlliii^ 'teLiMM Jtudiga" ■ 
prisinii tisulti d a auniy of tiicWs fron IB itates sn ^ ^ 
lhalf pifcip^ioni and m d the hm lodpl I'tu^iii" Mtgriak. ' 

SSIC pSJim. Fufellihid flVi dsii a ykt Siptiib&r, 
NDVifflbif, Jinuiry, MarGhi.jfld May thi SSIC Nivilittir epn- - 
tains ghort jitipha sn^rgnt topics of intgriit t& iocial ' 
atudiig idueiton and 'annpunQeients of conlerinciii yoFkihopi 

ilMtary and sacendafy ss^ial ittidiii MtiFlilii 
SubsQfiptlon mu m ^Ml^m (deigitic) and ^IMljm 

(f Of lip), 

, 2." fe-achif Asaociati PioRte 

^Eaeh jHt thi Donsortlija iilieti two or thrii ioelal ^ 
itudisi tiaehars to ooie to isuldir to wtk with.iSIC itpfl' ^ 
,Thi gifigfal Objestiygs of th'g liachef Aisociate Prograi Ifg 
1} to add eriiiivg and gairptig tgiehifs and schgol pirBon^ 
nel to the SSiC iteff and i) 10^ prlplrg the Tiieher Asiociatee 
to aiatie an iafoifiid ind ikillid liadirihip tola in tha is^ , 
pfov^in^o! thaif o^ sohaols and ichool lyaliii, Thi 
mlim pap one half of Ihi pirtidpan^'i rigulif ggliryj up 
to a Iliit of $?|DODj providid the mot ii mttM by 
AiiOclfiti'i ichool dlftricti Dutiei of thi Tiaehif Aj'sPQlatii 
kaludi udrki^ In clAsa felationihip with ihi SSIO it iff m 
diiiiiiMtilt prograss and i&iifvigafVoMopsf wofking i^ith 
ichool distfists thrOugiiQut tha oonntry o^ idintificationp le^ 
Uctioni and instillation of iodil studiea eurrkultMiitif^v 
als; and wiltini and idltOFlal work on SSIC publieitlons/ 1 
bfochura dascfiblng the progrii ind appliailion pfossdufas ii 
im U|p05 fgqUilt, , 



3, Cgjiulta.tiQn Sgrviea , ''^ ,. 

■ ■ ~" \- ■* 7 '"\ ' 

Itaff ari avallabli and yill trivil to all pirti sf thi. 
United StiEii to ■qgnault vith school dlatrieta in a widi vari= 
ity of ariai indudlni cuFfleulus davilgpaiiit, initTuceiOMl 
Bethsdi, Mtiriala analyili and silectiQn, evaluationi new 
Mllfiilij tisqhing stratigiiSj and trendi in the ssciii 

n Itudliii 

ki Ooffiputgr Siagch^Sarvleg , '4 

fhi Conionip is thi iponserfng agency of thi EHlC 
Cieafinihouii for Idciil SEydiei/SQdd icience jduatlsn ■ 
(ERlC/GhEiS)| which ji hausid in tha aaaa Beuldar fadlity 
i§ the Csniortiut, SSEC ind lIIC/chESi run ^%pm 
iiarehaa of thi IRlfc data kii, Through a coniputifliareh 
of 'ERIC, dyca^ori ^an find journal articlei^ cgrrleuliffl , . 
iuidiSi uniti Of iEudyriiilogrlphiis of *currlculya siatiri-, ' 
alii COUfBrinei jipirSi lesiateh riportl/ pregrii diierlp^ 
lleni 'and sany othir typai of pdueltiOnal,dDeuiints in tlii 
itiii Of asqial itudiii afid igdil leiinei'ybatiQn. Usefi 
sf thi Coiputar ieareh lervica tmin a cQSputir printout . " 
coiitaining annstatigni of journal articles frDB thi Currant ' 
Infect To Jgufnili. In Educatign (ClJE) and/e? ibifcractl of idu- 
eatlsnal dkuienti from Riagyrggi. In Education (RJE)i .Thi^ 
'GDit' ip only $n JO for afeeh that inoludis up to SO cita- 
tions on thi printout. Each cltitign aftir th first SQ 
cslti $0,10 extra,. Write or call fDr mn infsBnitio^. . 

3, Ijigumand Egftdnitrltion Canter (RDC) Library / ' 

Thi RiiOureo and Diignatratiqn Cantir Library Is qni of ■ 
' the iarpai iOcial itudies cufriculumiC^Uactidns in thg Unitid 
itatii. ttrcoUietlgn Ggntalne gvar 14,flQQ gleMntary and 
iicendary ladal studlas taxtbsok§j audioviBuali, iiiea and'' 
iliylationip projigt sateriali, profaislonal bdokii lodal 
itudiii r^erenGi books, and thi eo^feta ERIC micrdflchi 
colligtioni The llbTO 1^ spen to the public Mondiy ihrough 
Friday froa 8 to 5 pii, and ivgnlnp and weikinds by appeintf 
aent'i ■ * 
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PUBPOil: ' * 

Tb pfojegt i§ dsslg^d to di^kp § fip dufrioulum and msteftlli ad to try 



out altgMtivg orpiEatlODal 0im, lot ffadttati IsfteUoQ la ippUid iOclQlopi 
i^ti&fteU^I i^ocedi^f § mi mtiriiti m daaip^ prM^ te the 
' , pi^tioB of Ui iQi^mlg taicta iM nsmgberii they oed to h luppte^ 
' qsibM nviiid to the eduoittoQ d goololoileil researobif i who lol^ to work b 
o6Maiemio§ettt^iaswilIasuGtfirit^ Tbts^to 
^ do, this ullii bicauii sf i MMooally f as^led daiisd & UfUj q^Dflid i^Uid 
:i ' sMogUb^ 'Tm o^dulupi l&alujgg, is iditlos to'i gf^uDdl^ Ib soeiologiail 
thgofy mi Esalytleil sUll§( Moifii b risHfoh ftfoi^ p^qipdoa la a^M 
: Ml 4Gti7aiUpij^a&d tmml Isgtrugtl^ oa tte pceiiei qtldamSoB Id soolil 



ij^m md kn^lidge ipplieiflg&i 



AUDfiNCEi 



' Thi prgjiot'i work ii i^iM to iiv^ ^Thisa Iwludi 

&oul^ iad padiiit^ iMefiti Is the pfopim, Wi tto dij^tm^dj Other g^Aiite . 
depiiM^ Id tb Qombfy who Ife de?elopi^ ilmikF pfopimg of t^od |o do ttls, 
ippUgd idolqiofleal rgsi&reb loititaites of pogftiip aad the ttkwt pfohadoiil . 
EisociitiQas^ MprmatlgQ kg bien iigMinited pfeieMdag nfn&iidQDl] 

Aiioclatioa^ln ISfir 19?4, ^ tSTi; 1^ [^Is'it the^^ 
AigQclationp^ !9?l| and thi M& Citol SsGloloiioai AgsoqiaUoo, 1977] 
qlplUoa of fiyoiil^ iQd piduEte itu^ii in a mqvimitt tpwydl fofmlQg a^siottoB Of Ss6 
AmerioED MalDglpil Aigpelitioa on locld p^ttOf ; pobUoM^ bOOka and pipsfsi 
asytdtitiOQp pqll^tdi at Ottgf In^ j 

[NNOVATlOffi ' ' 

Thi njor and for l^vittoD Ib a g^Wehiniifiidislp for pd^ tejatog 

pduate ci^ouliim, thl§ MItis th§ follgwlq djgtltt^ gUmirii: 

' ■>-flijdbIiita^plMimfflilDtbippMif0^iB&?iMiUIIai 



-- me sf tki eye itudlei miiod of \ 
Mmti of raaeifgh inMoi 
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i [BteFagUc^ la icidamlaBUi^iffilliled i 
, and la noh^agdimlo ^gialMttooi 

' di?elDpmeit g^lauluf ilimgnii for Isitt^ti^ on boil^ a^^U^ai 



4i3 



J 




eif^olte iB ippUed iqqIoIc^ ii proof pfatilmgat optlomlly lyaltibfp to 



IVALUATtON: ^ , 

, ■ ' ■ ^ ^ ^ ■ 

Tte pKgrsffl ffiilfltalBS records m ptudant progress ind thi diyilopniont of the 

' pFQpimi ttyo&d thi ygiiimiQt |hro(^h as W site \^slt (19?4), Muitkn is tmdir- ■ 
Uas SB I f^to talii by ^ idvlio^ eonpittagi A pi^r iummiriiisi tbi iduga^ 
tl6B&l» ofp^^tioMl, IM gqientific ipfle^i ^Ith the pli^im Ig Id progf eii> IJi 
iddttgB to p?ldk| is agiiiime^ d tte prdpmj the ^pif is landed to be uieful 
far other dipiAiQlaplaQsi^Di^iculi of ' ; 

MATERIAIJi ' 

CsfiferiDoeB lod oonfeTeMi volusii. In ordir to pther isd pFOduqe la uiaUg' 
fc^ffi Insfeictiofiil ailtgflali ob ths "mi of soclolopj tSi pf Offam hii eo-gponsored a 
coteas^i on tte i^lltiattas of BOoislogLcil to^Iedge fwltb tbi Kifelu of Applied Boclil 
Rei^S It ColifflUa Uiil?ersll|)i Tta hsyltlBf volume li scWuled for pybllcitlsn, 
Tso ftrtir confeieaeeB ea "Sodlal Mmt Hegearch ^tslEitiosi'* asd " Wky Aiieia- 
^4 la Soelil Hgi^eh ifid Devilopmirf' ire beln| preyed for thi mt kWt. 



f (Socloioglcal teetide ^ Husiaii %\m%% \tm\ sygnti are foltoln| thi proceduri 
thf qugh which e^^perif iicid rggiafolieri leip ^pk jof dil^Iopmesti aod rgp^ thim tc 
thilf eOlklfues, • , ^ • ' ' 

-. . , ' * . \ ■ * 

Oftir ffiaterlals. The pf eience of the priram hai bien a gatalyit for the 
pFiparatlQs of vailoui papirS|^booki and IsltTUctlDMl materlili not dlriotly iupportgd 
by thf prppam, Theie Includi" P, F. yzaf ifild'i and Jiftf iy Bgltz's book (Applied 
Soqlolbgy, llievlif Publlihlfii Coiiipy, lg?B); Omar K,,MQogg'i Sgelai Role asd • 
Soelal Eilt, Study Guide (Unlveril^ Exteinal Mei PEOgrimj Uiilvifiity of Plttsbuighj 
1970); BurkErt Mmf% and sfehfi ta'i The telology of Applied Knowledge (Allys 
and Baoonp to be piibllehed); along thele llnei, mention niuat also be made of 4^1 
fehng^jia'i eo>»editQfship of a new InternitiQnal joufnal, MASS iMEIiGENCIESj 
llieyler, Amaterdafflj which wijl deal with research and plaiming as it appllea to pro- 
' bkins of both man-made and natal dliaitiri, The first iisue of this quafteFly was 
pubiishgdinOGtotei 1970,' ^ , 



f ^- Jfew coS§i B 1^ sylbblj So?iWnoweoufieihadtflbidivilopedIof thepr&^ 
pimi Tby laeludi a SemiMf ^ "Thiory of AppUcatloiii, " baled on booki and mat-oriala 
■ by Pi i^iaf ifgld; Ki Msof I'l woikihop "DeBlp of iocial EnvliDnfflentai" 
teUrt Botoir'sWse "Thi ^clology of J&iowlid|i Applleation;" the "Httibush Area 
Mil" e^Sii and Pattlak teelas's ifaearch lemiaar 'Invirbnmentil %i^m 
Byliibl i&d ligcolatod matiflalf are being 



- CiM MeSi A oonaidaf^Ii nrnqber of else studiii havi b^on eqllected. 



Ibqf ha?i b^fi pf eparad by bcul^ asd ibdests j^rtki^ti^ in tbi pI0|rain t 
"Tte Um of Soclolop by Pftildisaal CofflmiaBlQS'' by P, F. Uzapfeld and ■ 
Nstts Aeekll is Jto taafov^ (Id j, Boelol^y aad Pyblie^PolioL Elsevier 
ftbUiU^ Compiay, Ifew York/Mord/ApBtatom JB^E; "Thi Utlllzattsn of Evaluation 
mmt 1^ ftWola Biikif ; "Tte TraaBlatioD of a FbUtlcal Problii Into Reseaifcli Termi" 
^ ftoy RylBi "TW RoIi asd Functloa of ie ioclal pcienee Ctaltant'* by Anthony O'Dea; 
"Sodolsfloftl Wirtloe*' by mhel^ i, Mfrion; 'The Use of Social Reiiareh In tte ' 

of Krft Coirttol CsiBpip Abf Dad ■ by *ftey Miz; ll "The Use of an InfqrmitloD ^ 
Reteiavii Sertoi ^ Tiaehers" by Eifl Love. " . ' ' 

^kartflg Ctnte. Under the dlrfcto of Omar K, Moofo, the Departaiint hai 
I a liSfai^ een^r p^B% i'colleetloB of mateHa)f and oprtimitlea ! 
^tel^ ffiodels throng fti m of ilmulitlofl tietalquai, 

h order to bmiUariii Adiny with ci^iM 0[^iW^i in appUe^ ioclal 
wm^, itadiBti m ttmm^ to knp abreaBt of re lat Utiratura, rtelintly 
Obit £ Jfco^ Is' iifd^ m tte mrfli edltof of a sew faml on poolologlosl pfaottoo 
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.....02138 



PURPOSE i . ^ ! 

Thi oBjective is tb establish b mister's proiriJii 
covering the fields of'stdtistiQSi and deeiBion and 
esntrsl, tnd soinbinin| work-ixperignee in a iupifvised 
trainiiship with icadiniiG trainifig streising iilf spaaed 
and coifiputgf -based inaterials=i * ,^ 

■AUDIENCE I 

The propii-is intended to attract studints who 
havi Majored in Mtheinatieal sciincie and wiih 
psiparrtion !§r profeBsional work In thi techniGal 
spiQialties of ititisties and decision and spntroL = 
The fflltefials art rilivant^ to studints in gtatiitiqs 
■'^Or dieisiQii an4 CQntrQli Of to qyantititivaly ppiented 
studints of .buiingss^ eeononiidSj public policy j ets^ 

'I 

, imVATION: ■ 

We have tried self-=^paeed teiehing of imall groups 
of itudenti in thi aunief* have dive loped iKiffiplei- 
biied and coinputif-tased wprkshop courses whieh 
simulate profesiianal experiinGei have exposed 
itudints to larger prQjeet&^in the context of" a ■ 
triineeshdp prO|r4iii. . . . \ 

EVALUATION^ 

.. Sinei thi project is sfnallj m hive relied on 
infornial written ivaluations freni the S itudeiiti who 
haVi paiped.throygli the prQgfa/aj and froni tiichin| 
iSiiitanta who havi uied thi iriateriili* Thiie are 
hilpful in revising Mtiriali. 



(2) 
(3) = 



HATEpAy; 

Thi devilopnient Sf thru Qeurias and m aslputiriied 
workihopi wii aupportid aithir partially of in total 
undgf this gfinti They mi 

(1) a Gourii in control thegri^> 
a course in dioiiion anilyiiit 
a couFii in the introduction of statiaticij 
a coniputirizid workihop eoursi on data antlyaia, 
a compyterigid workihop aourii on optiniiEition, 
The first three courses an diiipid to M mii for 
■■ self-pacid study, Thly utilise varioui niidia, including 
recordid lectufei on tape. Qisaettes togethir with audio- 
viBUil iiiateflali etudy guidiSj homework probliniii ito!' 

FHOBLEHSi ' ; / 

The undiflying^probliiii with thii project ie critieal 
Mils which ii unlikily to4e aolved without i muck 
■"lir|p-invee^ent-thin4i-4 

p.^bliihid initeriall is not larp enough to be coiiiireiilly 
Wable, and siniillrly the effort of poUshinis docuniantingj 
arid miintiinini eoinputir niiteriali for ixport is beyond 
the reiourcii of the projioti Similarly 5 we hivi bein 
unaWa to organizi the long terin comiitBiint of support 
fm. iQcaJ riiiiroh or|aniMioni requirid to firinly 
istablish thi tfiineeship progra]!!. 
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O^jiiRoED; JULU, liJi 
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itffliiDi mm 

30 lontiis 




eiyiLiAN immm of nilitw ejmto mum 



Wtot Tecfinlcil Colli 
Ctiirliiton, SC mil, 



,0. iok lOiiJ, 
553-i3?5 



ffii purpoii 



of tMi projictis to provldi a rtil set of csof- 
^tetignil itiriilHaE/i iiiuIti.!iiid1i'apprQac[i to ik 
Of alictrgnlcs enilnierlng taolinoloy, Sdapting written. 
Wtipllli vltotipii m spiel fjcatlons for elictronici libofitory 
f^yi Oflglniriy divilopid by thi military is e)spictid to redyci 

mi0. = ■ 

Tilts 'product Is Intindid for any cDlliga having i digria p^^ 
fk (l^iOcfite or baccaliureati) in ilictrafiles englneirlng tioh- 
J^^Iq^. Siyar^l hundred of thiai i)(1it nationwids mmi of thifii 
3p i)(p1inc1ng an \mnmi tm]hmi in tfifi oyrr^ylui. loii 
CQyries would alia be for Mghir livil tichnlglan 



p^h eoyrii is siparatid into self-containid niodyles wtileh " 
f%fiU coiplite rangi of topics so that jydicigys iilictlon will 
t^h]t f i cuatom1z|d coviriga relevint ts thi sirvlci irei and 
f% pf tha piftlcylar yiir. 

/ Tf^^ Ntery liirnlng cofiGipt ii imbracid by syppliiinting lic- 
i% ^ithjound/ilida ilternati liarning prograiiis for studints who 
m di"1culty wltii thi m of tha lictyras. In addltlori the 
v%^|pei provide biilc licturis yt11iiin| jxtiniiva vjiyil aids 
^'^^ ji^^.^H^^lnS ifi.i instructor im thi boridoni of pnsanting 
W^ie pnnGiplii foyfinely mh. tm ^ 

3ij^plifyl ipplloitign of thi mastary jearnlng concept has 
, -4 domntid by Or, letijaiiiln mm and othirL' Ttia 
l^'itil j^&icl( hare ii vary favorabla inth around 10 point 

Nal^^ 1 i)fafiga class tist gradai /nd laro fifluriL Tfiii U , 
tt^nfi be in'indicatian of succiisful Implamintitlon in this pro- 



Hi 



n 
u 



E' _ 

Thirifin pirtlcipating collages an involvad in thi davilop- 
fnent and tryoyt ofahrtitariali produced. All studints fill gut 
brief qyeitipnnilfis yp(dn cgmpletlni lach ynit and an aistinslva 
. pstionnairi at the enW-ablrcgurii, Instructors using the 
riitariai ilso lytaiit avilyatlons aacfi tinii and grade leyils and 
attrition ratii achlevid ^111 be compa^f^jth cliisas uMng coii- 
vintlonil matirlils, Thisi data «ili bilnilyzid by cofutir uEing 
the lifviGil of thi South Carplini Stata BQafd for Mnicil and 
taprihanslve Education,' It is planned to publlih the results in 
paperi at iilictad prJisilDniJ iQclaty meetinp and siiacted jour- 
nils. , ■ ' ' 

inciudad ira Vrittan tpt mtarials with stydy guidis listing 
bihavlofal objictivei and racofiindid pfOGaduns for mastery 
learning, yideotipii with liiociitid itutat work sheets, tawark 
with solytioni, post teits, instryctor-i guide Inciuding pirtlnint 
trinspirineias for avirhaad projictlon and igiytljns to thi post 
tilts, soynd/iUdi progrinis, labaratory work shaats and electronics 
liboratory triintng iidi, It is anticipated that thisi will bi 



Ida iviilabli coiiirGiilly at thi 



IILIMS: 



;onclyiion oflhi project. 



, An initial pfoblii diviloped iiidiatilyWter this projict 
WIS fyndid in that the origlnil projict airect| tenninatid his 
connection with it. The search for a raplace(!if|t did mt culini- 
niti until I months later with thi hiring of Dr|chapn. Dyring 
.'^he intirlm piriod isiintlally thi only ictivifc the iiirch, 
ill will delay the project Gomplition by about/^inonths and ii 
the raason why the initial faadback on nsyltsls just now beconilng 
avillabli, 

Thi only othir problem of any consigyinca lias biin the long 
procuwnt tiias for lonie componints niidid to construct the alee- 
trbnici laboratgr| triinirs. This problim has resulted in a'dft^y 
of oni tirm in tha tryoyt of one coursi FortyMtely It is eirly 
enough in the oyerall cilindir o| events that no diliy in twm- 
plitipn of thi project will occurUs a rasyit of this problim, 

AODITMAL ffllflTS; ■'^Z \ 

thi origlnil plans for this project antailid pufchasing the 
ilactrpnlcs libpratory tralflirs custoiii lade mircially,' fhi new 
director did not view thii as a viable alternative beciusi of the 
fieid to rivisi specifications and idipt thi trainers to the civil- 
ian needs. As a rasyit they an biing constructid in-lioyii by sty- 
dints attending school on' thi cogpirative work/study plan. 
Enginierlng diiign ipicificatlons diveloped by thi Project Dirictor 
•ind thi Assocliti Project Dlnctor, both' of whoni arg expirjencid 
inilniirSi ide thii possible. . . v 



The sound/sltde alternati learning programi which art proving 
to bt a key. part of the output were also not envisaged Initially. 
Thty hive been added with no Inerease in .overall budget as a result 
of savings aeerulng froni the in^house production of all miterials. 
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iiOJiS! niisiotr ^ 

Coiligfi pf Ibi Viigk IiUndi 
. llagibiUi I.D^ ioi Si 
||/Cf$U, UiVI 06SI0 

l^y pfejiit had u astsbjiatlvi Ihi diviippDial rad lipltaHSU^ 
lla& il I pfD^a ludlDg l§ u A,A, 'Di|fi€ Is SolcBEi fiehBolop il 
tti OdUigi of fte VirglD laludi^ The iiUfid of it* Cials hu had id 
iifyilffi.df Uiuit^ vilhla thi pui 20 jiitii todyMsi ^ dl »fia= 
iqf gnd Q ili^u pluli bul Iheii lug bifii ss poiNieQ&di^ Ifalalug 
i£ £ki tidmieil arua. Thi isiapkpefil fits wmi Vial Mi&ii 
Ugiihif villi £hi fist ihal Ibi i&iiaitfisi lipsmd i^i sf thi 
ijiiUil Uidf I Midiiii pfgj^^^^ 



fki pfsgm Nblih hu bin dgfekpii la liiad m ddI; il grid^ 
yiliil M^k ilkdsi iludBlii but ilig.ii ibsai vbg alrii^ kan iibdi^ 
il^ \fk%i mk Id ii^ftti ibiif ^Udgi md lUlU tbyi 

Ai ^iHmI ia fslallag ilui lEhidalii ia ihalilfj Iq aggc^ 
lidaii piFt-llii ilffitall vfaD wrk ihifti tud Is bi aadlfiid dm Is 
fluetol Cfi^ldinticyi Hwi m UeIuii Hilldn \m offifid ia Iili 
yiii6»i idlb lipiiati Iibifiterf aigtigiaia dijtlii mi mAis|» 

fstliiiibiii thi i&aiilliligo pf i Ivp^i liMgil di|fii la . 
put of Ibi gfififylul of a Ubifil cti il iliiif u isoil^ 
lia^ Il HniMif, Ibi liMdK haeiiitt ii-tbi fiiii hi^^'^ 
Ifpl e^Qtii to bi Ippiefid ft Cil.L 

A ine^Mbir Adviio^ liaili louialiag of iipninliliiia of 
bu^ wi U^l kcfl iidulij, lovaiDimli pubUt pd pfliali Ugb 
leboolif )d cpfti k llEbaolp^ P^i^l^aiii offind tofpfseiosi 
aifl^, sd ifitiilii on mil soal^lp iHniliiili aibiaiaifiUo&i 
nd ttpl^i&t ^poflmiliii ibrpo^Dyl ike ifinl piifipd, 

Ia ofd^r Ait ibi piojiel esuld a^gialfili oi eunlculii diril^ 
opiiali fid Ibi k|yii€i of iqiMUIig&, pfifioul^ dmlopid 
Mllfliii Mft ttid ii all fi» mnUi 



~ nil oalj iiibaiffiUal pfoblfiu veia fia^iL Tha pfogfii ^ m 
pfoqiidliig, uajiQ| piri'llia i&itfuqiofi it ill m muUi II ia 
hopid cbil fuidisi will bi eriilabli fgf fuU-^llii fi^ultj in ihi 
aiif fyliffii 

' Applsiiiilaii^ f if Ilia ilydiaia ire m involvid in tU |aiiD€i 
Titebp h^m at Cifil* (ibpytbilf gf th^ piEt^tiii ilsdiDti}, 
The idrfficed iosfayp iaelsdiqg Ibi taghaiciaa Fragtiiai i^l bo 
i^iaifilid ;i& the 197141? B a^ide&i^ jea?, which tlii equipping 
and eliffing of the Ifsgrffl shouid bi §n its tmti cofipletlon, 



febmr^ 18?? 
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Division of LAbor lilitiQ&f 

yiihilglga, DiC. iD54B 
i2Q2) 3134818 



^ yilUii gsvsniiQt'Qy^iid iidiillei spifalii by 

.flil^ipa^itU oefgisg sd es^indisg ener|^^f elated scsupatigos, 
"it sbjictivii of thi pfojict iri thi fslMngi ^ 



of uiillllng the tfiiQing capabiritUi yithln |0viffiieDt" 
QiiDid iBilflUitlsni Ed ^respe^^ tt itulmi riglOMl 
. iofflpdvir sfadftagii in siliElid eniriy-jfililid Qgcupi^lDni; 

, i lb devilQp l^fovid isethsdi of Uehnioal Itai^ilng by 
eiCj^iUHlQl €dOperiUV€ riiilidfishipa mti% ladyalFy, 
iiiigiliQ&i mi |6Vim;al. 

, li eshfflii mtgy ligh&ology trsisfiF by pfDvldlng 
tichoicii ifilQi&i Ipr nsQ'§DA srgfinilaUe&g mi 
b)f irniifeni^ to education and lQdu§try initltu^ioni 
UiifuqtlpRil lUterial related tq iiir|ing nlidl Id ' ' 
emrgy^riiased tishfiiGal QQ;upilio&l. , 

kmmii 

ilri bpi bitn 12 tfaiainl pfojesti Initiated in S IDA 
cohErai^ar faalUtligi projecte m ^tmtmi Is provide 
igirgy^f lilted ikiU tr ainlng to ufle^kyid pif sani iiiki^ 
ligkical ifi|!lQyiBint or tp eurrinlly es^isyi^iadivlduaU Ibal 
Qied tP upgrade their akill togvldgi and ippilgilidii of anefiy'' 
related techDologiiii Nini qI Ifsiniag proje^ti had, as a 
liQiaai 301 partliipatish df ^i^isd iinsiiUll^ 

purrieults iaterial derelpped his been lade ivallable to 
m^itltm inilitulipnl and enirgy indui tries fer usi by 
atu^iats, Inslfuctprs mi es^loyieSi ftg lrainin| pfojecii m 



hi^lB| an iofBci heypfld'^ii ia^viduiii mi dfgiaiia|lp&! 
directly i^slved in.ae (^pgiffia, i fuieipllef effset bii im 
acUivid u iadividuilij vtotiri ^ilTSd trilQlDji iri dU 
■■ tp pill pB ehiir newly Upii^ bUU Ismfledgi ed ippli&iiipn ^ 
techiii|yi8 td^dtkiri; nd edyoitipn iniiiliitl9nB Idcarpsriti i 
thi triking iRSErudtipnil iiuriil intp Ihili €u^l€ultai. 

IHSdVAOTi :^ 

AteUif ^aini&i Pro|fp (t^) haa hies Ihs ditilyit 
U ^l&mt trilnlni prgji^ti at She t^lgiffl akill Iml : 
vlAin mk initilliEipne yi(at pthif .eagrgy-felited 
^ioyifi. A diBliDdtlvg chuigUriiUc pf TH li Ehe aa^isiQi 
mi qppidiniilBg pi finanpiil ffil jfilMip reBP^cei Irpi 
aiveril gfpufi ts ashiive techaical'iriijS^ pf a highs£'|ttiliQr 
&m any iingU par^ cpuld'jrsfldi ilgae', Sii prl^ipil 
pirtnefs in W mMh mi'mk mimtmi edupitisBil \ 
kalilliiteUf^^ Sll |rki.^ ^ 

^ IM epaifiglQfi ire l^M In i^vaiiaed reaeirchj imlsp' ' 
mt and d@iniii?atign pfojecta in gif isdin| md oiefging 
inergy ^lasi ie techntcil akills and i^jict niiif oPfil^l 
required fpr'pirssna^vqrking in IDA fflir^ |rpji^ii m be 
direstly tiffiililid la prpdupe niidid iegMpian! fpr pttiif 
^Ipyira, &e m piilliUy funds t^iiniog in hi^^le^lo|y 
i^cupatlsQs ykm triining li li^ir nPt i?iil^U Pr iBSUfiiiinl 
fn 1p£|1 idupalidn instityiipQB and prlyiCi induatriiB^ 

Ae training prDjestg are cgndu^lid idChin li^filpry 
mi prpdudtipn fi£ilille8.'y§ln| mpdein i^ulpient and ad?anned 
lighiiq'uei with ^sirugllon prgvldid by Qie pfsfiBkisnal ind 
tegtaical ataff pf M gontrptsrs/ Tfiining is disiped tp 
prs^ide Ae tralneis curr^t skills yiiUiid by the - 

^ds^a^tsrs and pfoapigliyi ^idying m^mlu, 

' -. ^ 

(tenity dplleges mi dttif ed^alipnal institutipns pf§^ 
vide edu£&t|pQil aisisEanpe pd trdi«reUied iuBlnictipni ig^ria 
of prpjecii %m divildp^ triyiing ep^ensil Ipr vfalph 

participgits figeive cPllege credit, Curfidyiim sat^ials 
afi s^e inrailAU Id iducatidnal inatitniidas mi privati 
coqiniaa, « 

CQA priie sppasprg mi o^it siLppver liip^egs in e^h 
cdiiynity served iri isbilUed as partieipinti. Ipr diveldpiig 
wtuiUy b^elicial pipgriei^ flvi ^ prpjedii.hiiri ridiifk . 
leeal Ci!A fuDdin|. 



ERIC 



241 



42 



lipr^ii I^^E il tf ilDisi in Iff t QpeBiM' g@mi^iliQ& 
Ills Juliffi iospif if ioiti ts |Ehle?i niityil f^p^^ir 

&£fisf B^pfie di iuh Cfdniai pldjfigt foltevai 
MfejiC Milf Cg^aay, 

%% UdiaikQ itfgly ^UqIib propp is & joiai 
tuioioi dtmi hmm Mrojil aod tbi lisrim UAo Vocitigsal 
Hc^IeiI School, il pflrEklpiDts fediive ^ei 400 tai of 
cn^iltl l^ofitdfy iniCr^lioa'^d^fk ii^efiinii to supplii^t 
&% SVS iiirf Uuiu&» -AiB pisjeci hii d^gitf il^ i bi^ ^ 
dipee of ay€s»8iiad ^A offligaiiDC is cpsslttid ts 'gdahdui" 
lids of Ike prdgtia vi^ IDA Wlngi ' 

itluitid SlMfld Wsfd Obif^y (ARH(^), UMiM, • 

A Mhit Idgkoloiy Mainifig prdgrii hag hm inltUtid 
l^f inOO Iq dqdper^cQ Cplii^ii lirik CsUigii A §ipifleaf|£ 
tl&^t df Mi jdifiC huaffl-feiQUfde p^jidt it ^e devilppnitat 
of ffl iDlroduEtpiy mm to Huclec Ireidir Riadtsr Ttclmoldiy. 
If AttOD. AiidlrddudEory edi^Be will be doii|li£id by liplgAef 
1977 for diis^iUDQ b iduEatioa i&ltiEiilioas wlA i ^le^ 

Iw^d Uvinsrd Libofitoryf UirifiDdfdi QiUfd^ii 

A ^ilu @£ US pifsoQi froi pinu iQdmtfiii mi iqviiq^ 
lent Qt|fi|izaCion§ engi|id Is eQefgy^f elitsd »Qrk m biiog upp 
pided ill h to 4^¥lek ihqn cpulBii, Ai ooufiii ci bii&| 
ouitoffi desiped to oeit ^Idyer/sf lojie u^s in micropfdelgBdr 
EedlmQlo^f digital tegbsoldgy, weldidg j^d^dsdkg leabaoldgy, V 
and jeislBg fytislBg tegbnlpis. An^syfaii hnri b§in 
tididtiped fpr trdDee uii a&d die corned tipii ife bei&g issi% 
l^ail^li id la^ffiieB ffid itoallss IplllylipQi, 



kyilide IdtmdatidSt iQbu 



Hew ¥nim -. 

ttl ^ l^yiif MahtidS Miioldgy pfdgf^ ill Efli&log 
ipiclilUed tecjmUiia! M tm mf dtbif aourcii 

^searoh is iacfeyiDi io Ae iiAaUiipn of itrosol piriioula^er 
i& mUii mi fdisil prD|r^ u will ai ninfdua aerdBdl Bpr^i* 



Jdiat W and Wk oper itipnr lo&lii IfNi deveUpd Qie tricing 
eapAilily oi Lovilage to ieet bpA iia m niedi and thi ieide 
' df.dtbefi, At tfiiniei ipend 10 hduii a viik in Idrsal diaiH, . 
fddm irainifi|, and Ae balance pi die 40 t^gfg' wiik ia spen^ in " 
akiUyppliUlidni iffidef thcf luidance of si e^iii ii&gid ^ilaligR 
Iflrieqloiy prpfisiipntii - v■^"', , ' '^ 



EliSlfidiLaiid 



Nevada 



Ua VegiB, 



A S^BBfltb Jralning prdgip fpf SidlaMpn H^l^f p gcfiiiisi = < 
extinaive fill mk iiilniil ixpefieneei hag fi€ilv# full ifaisii| 
dost jiippdrt |d| 40 tiaineei llPi fill local CEIA pfiii spdaidL 
Sie piogrffi va§ di§iped forvf^Ug and liflOfiiiiii Hadi 
Olirk CouQCy Ogniicy CoUigi (CGGC) la gfinilng up to 39 hoyrs . 
pf coUegfi dridit, ^ \ * .''\' . . 

In addilidOp EEIOO and OQ$C bave eatabliabed & iDte^aive ^ 

^-QdiiA i^r^^'lluiy I&duBtrlai'l^i^e ^dbnidian gaining prdjedl. 
ttis pilet pidjeQE Is dislpid Id mm &k thi Itainii Mquitei v 
Ihe neceeig^ tapwled|e mi ikill ipplicitMl MUtf to piffpm < 
iB as indoatfiil hygiene tddhniciffl plua additional related . 
skill. ability lit Induatfial lafetyi dcdiipatidnal Dididinii fifi ' 
pfotictipa and ^adiplp|lcal aafelyi ffie addpe of Ae inBlrydlidnai 
uteirial vlU inabli tbe tnlfief upon od^iiCloa of ibi tfatnloii 
to pedora the vuied dutiia requirid by tbi Oaf^patldnil iifety 
, and Beaii Ml di 1170. ' - 

. Shfii pilot 2«¥eek cpuraei in laetgendy Heappnie Hainiil 
WW funded to provide leehaidal Itiining to staU govefmsal 
pifspimil to riip^d td pdt^tia! fi^id nyaliif faclUSlei mi 
-nuclear traniportitiqn adddenla. Ba§id npgn the d^natiated 
jmQm df Ibla plldl ifforti a Federil Interagency faik Fofcd 
ii siekini cdo^inuid gyppprt to degigQate and fund EliCO ai a 
naiidnil Irilning ceneer for Intenaive radiatien raspaase 
Etiinifiii . 

iandia L^dfiMlii-Albuprquej Hew Mexico . ' 

iindii, WQfkini clpaely with Al^uerp^ 
Vd^atidnil IngllMti (HI)| li c^ductlng'two l^oonth pfoirsDS 
to tifain oi&dritiis ed f^les as Electro-iecbanidal mi 
Cdnitruclidn Draflii^i Ihe pfpgr@ iocorpprateB industrial . 
mA e^iriiici wi^ a vegfitiDnil gchppl:Curriculy& and the 
itudlBig riQiiVi iubgliiince frp Wtki landla hiria the 
tf liniia a§ lif loyieg fsf lilt 10 weeks to give th^ dddiipi- 
tiongl drafting ijtpiifiincei 
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'" , ft^Wf ^ia libbif DlfWta^^ 

funded Id d^el§p a i§mli^& Eirlln^ projeci ia Sk^iioQil 
M^U^, ii prs^in his figil?sd ffill EfiiBial cQic sypport 
&f 10 peligipffifi if 91 the cm sponior/ Oiark 
. ■ eesfiEf Qmlt^ gsUip eoopit iltd with TfD ii m piBjeei 
^ Jiilp ^ if offertBg iaatmtkfiil iuppsn ia the Kad^g 
' p§rtiqa gf Ikl pfqjicE. yia the ^mUid qH, gii Mid 
amil WUlai Klivllki, tti piiuatM of ttii project ara 
k pill dMd. ^ ^ ,. 

, : Wffi Cctlda ferpofiUeB/O* Udii Aiacciaid mi¥irilUii| 

0, . .... . , ^ 

' . ftfi Wilding Inlpiuida iediflicii& pr^te^ efiyueted by fti 
Iw MA m^mUUi U a pikl p|fia tg icila. ptedfidafillj 
= feulii m Mliei in ^la of cfici&il Jdblciffi ibortageii 
ti pMgFffl it bilag jeinflj fi^did by tte liilg of Tsmeiiia 
cm vitUfl ftiidag ad Iichsglsgy ^tofim vbigh tibe Ewo 
Wk mtmuu have Qpiraled iIqci ML ^ ' 

A daU colUetipQ syslg hai biiD ii&pleigiilid lo obtiiB; 
^ll^li l?aigig| WalmlioD, ititj mi h-m^& Mhm^ 
laleaitifln §s each if linii. fti individual mi egipoiite pro' ^ 
grill viU.bi ee^Kid to liiilir local tfaiiiiflg dkm a&di 
if poisiilii to tmlu of tbi onioing ailioail om itudy. 
ifilgalioa ftgi lie piripiifive of Ihi piifioai traiatd will be 
lifiiaid 00 iklUs Qbtalned, imediati icaaODie beoifltg mi 
eipeciid iulur^ inggge, 

Friliiiaify ^aluacioa hii feeuiid ga tiie calilytie iffiet of 
ttl ra iiid isiiy ifl eitibliibifl| fmitm to tfds fof otheri 
= vilhia the mk mtm. All eifttTO coBtractoii are is^l^Uii 
' iddllisBil effoni wlffi other funding igufiii ind oihif |H)A 
ega£fag|§ri bave algg e^endid tbilr oi^side Eriinin| iffa«i, 

^ Ouff ieuia iateriili m biin| colhcled froi fti prsgriiyi 
k f^iioation §f ihf traiaeii sd the iaiividuil ^ttitm m. 
bi ebtalnid frai the Projiet plriciri ilong ^?i|h ilalul reporli. 



ERIC 



427 



i47 



All dpiralt^l probIai^@g@@lii^ ^ ||||b|i^||'iie ' ' > 
ifil&iif pffijsii bm bm laUtteierii^ ism^i 
lai €s&|FigtP» ue^^riffiging.^IlM 
Eilai]^tio devaldpal &sdi frqt Isoil j^ii m ^fid the 
ifiiQiai prsjBii iilo aiv^ inhDil^ mu, iyi lifiietiUiii, 
its pif Eiiily tm Oi f acl ihii Mlpr af;lD€al ^^ 
Mi^ im@ri, ' cm prill i^iori, if iiriEEid pHii^lif : 
teviri ifiliavjp^alidB^^ , ^ 

mi nsl prcpa dnalopigi fiidk|i Atu, iok Iml of ffldofil 
lupfdrl in Eodinati^ h^l aiippoii wiU be n^dd to , 
yiari effiCinuitioQ of pr^e d^^jspn 
^ir0-fiUl^ H^logiei, - ' , f j 
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Dipartiiat of Industriil Tialiolop 
MTsnity of MtUm IfiisiisippI 
HittiBsbuji, ffiseiisippi 39401 
ii"(601) 



,1, 



■ h 

Th% purppii qS tMi projirtl it W-WTelop.i sequi&- 
clld division iodil wUeb Dm biraid ^ iMnlstiitivi 
psrgopel it la idueitlOMl ImMtutiDnj tD lildi ,thi 

lad imtrjiiftti for obtiinlni the infaiiitiofl.niidid to 
msi tbiii diQlslolii, \dll k prertdidi Thi mlsnali 
for eiph riccmindad 3tip in thi divilQpeatil prosiii 
i&U also bi inoMidp 



lyi tbe ivdlability ind uai^f thii Gddi ■ 
lUl niult in Ifsi incidints of ^o|iii f lilurii dui to 
iaippfopriiti eurtculi, iniuffloieat intiriit ind lup- 
pert, lid dirict oppiition froi dupliGitini-prspaii* * 

Ms Wda will bi dirirtid twrd utilisation by 
coUsp airi mdvipsity pirioniiil ire riiponilbla for 
ths Initiatipn of tiotoQlO^Pil pF0|riii» fhi ooat^t 
iidll not be raetMtad to my ipigilig itratiffii of 
ii^bority. It ie u^astad that ill livdi of icidioig 
iMniftritionirtll nni portions of thi Ouida ralevint, 

Mil thi Ifitint pf tWi pfpjidt Is to ild thi 

dlsci^neip it ii ilio §3^ aotai that thi" praoedia'ai 
ricmisipd is ^hi Guidi will bi iquilly li ippiiaabla 
in ibe dsrsl^ant of otbir ppit^^iagODda^ tiohnojoglail 




A siiOdiiiM tighnCjJ0oil propaa ii not thi loli 
^mtto^ of oni iBitit^ion or iti figulty uid itiff i 
Thi aoptlfibutioni^of miif loidiiii^; induiMil and 
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•■' iQeiitil publigi luit be eo^Mtid in lupport of ! / ^ 
vlibli iftd luaaisiful tiQh^io^aii prfegiii,^ pro^ ' 
ji^t ii told en thi pramlii thit thisi publiei lUSt bi ^ 
ggniultid it/tbt inciptionW i^tiahpolsgieil progiii ' 
wd ttat this intiriatioi? iuit ba dontinuid thfou^Qut^ 

■ iti difilopant* Thii projict ^dll apply i lyit^s , 
ipproieh to tipla6lo|iGii pfe|fp plinffing in iddition 
to Qthiyimiiaent tiohniq|iiii " ■ 

.wmmrn ■ '-^ 

Two i^iluitieni m nioassiiY in thii |rejigt. One 
li thit ^sh ii iidi of thi^Wdi oontint iitiriil 
diiring its divilopinti Thi othar ii thit whiriiMiit bi 
Qildi of it a worth li - a' worUngdoouianti Thi fonir h§§ 
biin I aeatintdni iiifrtia 'iind hie biifl icd^pliihid ; 
^pttmiily throu^ thi thrii ni:floMl iMiOiy JOiiittiil 
tbQhvripripnt thi4Muitii§^| aU&i1ltriliV€j>^^ In^^^ 
stfuatiofiil publigsi / Thiia gqiaittiii bivi iit inda- . • 
ipindintly md eelliati^ily'thrSu^ow^t divil^.f- 
opnant, to ^ro^di thiii Viluibls isiiiMti* 

Thi littif iviltiation' will 
hii bean aoiaplitidr diiftributad and Ispliilntadi Pri^ ; 
iintitions.bifori p^ofisiienil lociity denfirinPis Md 
workihopi vrili illcit iviluitivi cMnti thrOu|h pftr , 
FiidfW, Firhlpi the bast ivduition will riiult froi in 
iiiiiMt arthosi ppiai ttatifi divelopad ir 
eordinai \Axh thi precidiiris raaMsndid is thi Mih 
This idll bi sondtiotid thrpugb tha laiplad opiniohi of 
the itudanti; HQployirij figulty; md aidnlstii^ont 

Thi Suldi foldir hae baan diiipiad to accQiDodita 
tha addition of luppl^^tary satarial by tha .uaari=, Tha 
aontint^ ii itruatiiFid in iuch a way as to" allow' for ■ 
araii^rifiPinaini bitwiin ani iiotian Ini inathir* Thi 
writtin fojfiA,-ii tha iiiQi in aich lag^on and griphios 
iri nt(lite' to mpbl^ia pointi' of partigulir £por- 
tangii Thi mphiai taka tha fon of flaw^ghartap dia- 
fTiDii M iMok-figufid ikitohis. Oapiia of tha S\idi ' 
^11 lijidi^ivallabli th^eugh tni Mienal Sgisnoi 
Frtltloiii ■ 

i . ■ 

mwmt, 

Ihi graatiit problffii that Ms niiitivily affietsd ■■ 
tha tiialy expiation of this project ie rilitad to thi 
dalayi thit ippaar to ba laharant in daalini with larp 
and Cdplix Inititirtloaii Saqiiaitij authoriiationi, 
pipente, purahiais, and other nicaiii^. trmiietieni 




ryfiswm oftea b#gn delayed due to inv©lv^ and eomettoee 
..^u^eraass© pTQced^rer- While c^pletion of the iSi 
^ bS'i^thin th© propoged sehedultp it ij apparent 

;;^^^tlie-.^^j#<rt Staff that more time ihould haVt been 
^^Oloifed for ^^edlting paperwork and activitie&^th&t 
oidtlcal to th# eQi|pl#tion of th© pra^aot* . 
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^mm mmmi mn^miM mm mi^i inlm\ '^ ' 'yi 
irnm mii mQ umm mmi lEpmi is - ' ^^^^ / 



Jlfliviislty 



PBSPQSlL ; V ' 

' Thi'purppsi of tlli wofkihop W icquiint thi itu^ 
deiitl with the inqfiiiinfly aqtnpjix jtAUm of tiinipof- 
tatioR-*with pirtiQularitVin.tion'tQ'urtin trifiiportition- 
-md tjO stiiulati Ih tW\thi .kind of thi^intf thit.ii^\ ■ 
feqiii^id for a Gria^v|tla^^i^i to flieir 

solution^ \" 

fhi studenW irt:%o^fht tsgithir in thi |irit \ 
siffisstsr of the iigyiRei & l joint stiifly of thtf llnd= 
ma objictivss and trinspQrtitlQn niidi.:Sf a pliotfP 
figpiphiaal irii/ and for a iyrvay of 'pirtinint inform ' i 
aatien ind apgliQibli aolutioni* in the iigond liiiitii-. , 
thi itudinti apply thiir cdllietivily laqulrid knewli^fi' 
to a itudy in Sipth of i^^icific tranipeytit|Qn or trini- 
portitien-filatid problks of the saligtid ana. , ' 

Ths clais is a m of inginiiri aiif noiiinginiep 
(including urban and triniportatiQn planning eeonoiniiti ■ 
and social aniJ p&litical ieiintiitih Groups thit bint-' 
fit froffl the workihop indirectly, through iti publiihid^ 
output} indludi iseal govimenti iginoiii^ trinspsrtatiDn 
planning and tfoniultinf firii? ind^ieidiiic inititutionii 

lUKOmflDlij . 

TW9 llpieti of thi projict ere piftieulirly novel 
ini notiworthy. 

(Ij lagh studint li rsquirid to ehSQis a pirtinint . 
iipiet of the problii within his field, to itudy it in. 
dipth., ind to participiti in thi cepaeity of i "ipeeial- 
iitVin hii ahoiin iubjeet in Wiikly eenfirinGii with 
hii fillow itudinti and with the tiitog staff in thi 
£6urs§. 

(2) Thi tiiehing itaff ii ffiyltidliGiplinary. It 
epiiipriiii fioulty nmhm and eoniultanti with ipisial ■ 
eerapitinci in "hard'* inginiirinf (ciyil^ Rieehinigalf 
iiicirical? and lifoniutioilh Qperitiani riiiirch^ trini- 
poftitipn planning, and urban ind rigional planrting. 
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. iVAlUATKl; ; . = ■ , ■ ' j - 

m workihap hai biin iubjictid to eontinuing:: ' ■ 
fViluatiKir;b^=:partieipa^^^ and studintaf and hai. 
undirgoni radical ohanpi' ff§p iti initial to its priH'nt 
feiii ; . 

(l^^t thi ind of lach yfir4gng projict thi pif 
iipif life tarm pipiri. writtla. by thi pirtieipitlng 
itudents ifi |ellietid In fifl^lpi fdrdiitfibutlQn to. . ; 
govarniintal Ifinoiii; plinning cqniiiiionlj ini othtr 
intiraitid irginiiatigni.in^lhi jiogi^phisvfigion undir . 
study/ and tb Intifiitil indlMdts^li or^ grgupi inywhiEi; 
Pivi voluiRii havi thai fir biin filiiiid in .thii mnnirr 
involving (1) frinigortition'ln Jrlington Countyr Va, i 
■ (2) DuUii Airport Aeoiii, (3) Rilatld frobllini of . 
Traniportatien in'^Haihinftonrill §n Jransporti* 
tlen is thi liltiiere Regidnf ai^ (1) Topics on Airport-^ 
Acem in tha Wiihington Mitroplitirt Aria* Thi last 
four of thisi art also avaiiabii.thrsugh thi Kationil : 
fiehnigal Inforiitign iirvioi (Mil Port Hoyal E§id, " 
iprinffiild^ vL, 22151), li touninti Pi 220 074,^ PB 
260 821/AS, PB 2U 341/Ae, and PB'2Bi JflO/AS, reapictivil 

■ (2) A ditailid accQunt of thi divalopinani of thi 
wsrkihgp^ of thi difficultili incguntirad, m of iti 
final itructuri and t^iration wal iiiuid Qn/the tirniinl^ 
'tisn of tha grani ' ^ f . . 

;.mi*i " ' ■ ■ 

(1) Irsjiot start! m eftin slowid dewa by itudint 
uncirtaintlii in thiir individual ehoiaa of study area; 

(2) it ii dlf f igult to tiffii ind liquinca invitid 
talks by dutiidt ipaikari so as h produci tha greitiit 
poisibli biiiafiti to the intife imi " 

(3) inginiirinf itudinti hife a prapineity for 
choDiing tgpiGi of study QUtiidilthair flild of conipetanE 
' andi loit iniportantlyi ^ ^ 

(4) IS in ill ffiultidiicipliifary ifforti, thi iiin- 
^ tinanci of Mferily high itandiiSs in all ispecti of v 
thi study prpinti griit diffioultlii 

Diffidultiai (1) and (3) hav4 bun ovarcgnia 
iniprovid guidinga.ind i|icriaiid vigilanci On thi part of 
thi staff. Diffleultyj(2) is biing illiviated as thi 
staff giini iKpiriinli in linagiiiiiht of thi worklhopi 
but cannot ba eoRiplatily aiiiinitid* Problani- (4) is o|i 
that ii inivitibiy incountirid also in thi rial warli of 
planning and dicision niaking . ispiiiinee with it in thi 
ffaniportation Workshop iii thirifofi? not intirily void 
of idueitignil valui* 
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ittat ^^f apeiratlon of tha workshop 

^SSk * ■infle faeul^ nen^Br, hut guidanaa in 

PWld#d a multidil^iplinary 
JSS* ^Sii^ that all masfiera of thg mii- 

^^^iSw^^f???*^ •? meeting of the imrksAop/ 

W imaa^ eoadltloa ahould guidanae ha provided by 

^ ^11 is hifWy daairabls tha# each memher o£ the 

ata|f prepare, in advance atfoh ptoiect, a 
^Ol^-^f^*?^*^®^^?^*^* "iftaividualTitudent raaaaroh 

S^S*. J«f<3iag nateEial or other sources of infor- 

■am^pn for each topic, 

• Whenever poasihler government officials of tha 

5lo™^^n^ fS"""^.?**®"^^.^ invited|to present background 
2Sf^?* f« as their own peional views, on 

:lf%S?wSksh5^'^^^^ profalems^lat early lassion 
. Ci) Workshop students ehould he encouraged to s^#fc 

toe reglM they are studying* i 

be lade to J^ep their in- 
dividual researchee within their own reipective flafds * 
a£ greateat c^^tence and/or experience* 

(8) Ivery tesa pap^ should be read* and evaluated 
ay Bore than one member of the guidance staff. 

JV^ Constant ^gllance is required on the .part of 
^guidance staff in each project to keep . individual 
preeantatlona f roa becoKing either eioteri^ or -frivolous, ^ 
S^VSv ^^ information ^ntrolulk 

5 Se iSject WmM, to protect the credibility 
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ProJeCT TITLE^ DEiiELOPMT OF IMSTRyCTIDll FRQGMH AND mUM 

nn m^mi mf~mwmmi lu^m- . 

? 

I; 

PROJECT DIRECIQR: imi h. taaldi 

PROJECT ADDRESS: CIrnegll-Wlon Univirilty 

^ Pittsburgh, Penniylvanli 1K13 
f ffi421-26Q0, Extesion 10^ ! 

JSE; 

The prpct devil Dpi and tisti oredil mmti in tfiniportition 
'ingin^fing and pUiing tfiit m bi tikin by profaiitQiiali ffi tlii 
fiild who cannot tiki thi time froni work or tally to return to fulU 
time griduati itud|. ijor effort wai geared towifd i1ntalnln| 
high mimk nandards end avoiding the confioWion of cormpon^ 
ence courier Preliminary plans required the itudanti to viift thi 
cimpynpf two Df three dairat the biginning atid and of m\\ 
mm, thi latter to inclle a final mm. Course rtylii \^ere 
prepared "for the off-cinipy^ portiDii. firrangeients were ide fsr_ ■ 
■free tiliphoiie contact with the ifistryetpr at priditarmlnid ■weekly 
piriods {i.e., tiiephoiia hours ratlier than office hoursh 

1 ^ 
AUDIENCE: . , 

Thi program ii intended for professionili actively pufsying 
careifs 1(1 tMpDrtation. Eor the most part, sycli p™ni have a 
traditional uiidirgraduita degree and m not acquainted witti ricint 
developfflinti in traniportation planning prpcedyre^ It is epctid 
that, for th^ mil part, the pirtlcipanti will bi with public igen= 
cm, ^tM4 enplDytii of private firpis or corporations would find 
it.cQfitaiint to divilop their skills t| thii mm^ Sn yndir- 

qpired. . , : 



fmmi 

inltiil pllfifiifig for thi propi wii*pricidid by a surv^f to 
istiblisti potintlal Intiriit In such i prograi. Risulti mt 
highly incoyriglng, teponii to the firit offiflng (stitlstici), 
hosiYiri wii dlsippolnting and the coursi was hild.off . Dis- 
cuiiion with persons inyalvid with contlnylng tducatlon propffls 
elsewhere revealed a siniiUr phinofiienon' indications of Mgh 
initial interest but llttli Interest at ths tlffii of inrollniint. 
He suspect that thi InltlaToffiflngs wiri tao fyndiifiintll and 
not closely rilltid to Job needs, 

. To further yiidiritind the reasons for the disappointing 
risponii! i mating ^is held with, piriannel offlcari of several 
itati depiptfnent o^ traniportatfon officials. Thiy fevialid that 
a gradyite degrie or additional credit couriii do not contribyti 
ilgnlflcantly to imployii idvincemint. Mhir, employiil fit 
liait in stati tfinsportatlDn orgainiiitlons) exprisi the need 
far shaft inagiient coyriaijfor exafnpfei In thi bilief that thiy ^ 
lead to neir'-tinii payoffs. . 

Through, thi auipicii of the several itati trinspoftitlan depar 
ifitii q^eitlofinalrii wire sent out by mi of state inaillng 
^ channili to leveral thouiand state transportatigf] professionals 
Snalyiis of the resultl ii^ currently undir wiy. 

Thi pragraiii to date hai riviilid an Interiit in non-resldenf 
(or off-cafnpui) cfidit coyrses that doii not appear sofficiintly 
lirgi for fulMcali ixploltatlon, tadliti plins call for 
attifflptlng to provide off-campus continuing idycitlon niodylei to 
pirsoni who attend the mori traditional ihart typi of non^cridit 
caursii, Thus* their acquaintance with the uterlal and thilr 
prisinci on campus for oni ar several wiiks mightfencourigi then tc 
axplore the fnatirial in mofe depth. The issue of whither or not 
the woric should Had to icidemlc cridit Is yet to bi decided, 



h prifnary innovation is that ttie coyrses are for full acadiffllc 
credit, k fyrtfier innovatiori,. in m attanipt jo avoid the 'dm of 
raoteniss asiociated with ''cofrespondince" courses, m thi required 
visits to caps. This is itrengthened by the provislofi of free till- 
phone contact with the instructor it pfadeteniiined ■hours arringid 
.during the initial caiiipus visit. 



HATERIALS; , . . ■ . , 

. Dni coniplete coyrie modyli ln itatisties hil m prepifed, 
Infomiatign m hi obtained frsfii the project directof . 
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PIOJICT TITLE- PEyELOFHEMT QF AH URjAN PLANNING TICH^OLOGiST ^ 
PTOMHJ^HASE I) 

MQJiCT PI RECTOR: Rilph Cruiii 

PiJKT ADDRESS! lompm itite Unlvirilty 
Youngstown. Ohib kk^^^ 
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mmii 



purpeiie of this pm\m Is to divilsp Instfyetlgnal unlti 
snd fltBdetAyFrkuli In Urban Plinnlng Tgehrolcigy , 

AUDIENCE! ... 

The risuiti of ik Study ^lll lerv? i§ l natlsnaj nedgj fr 
Qther unNFsltlii, cajlegis and technlcil tnitltytss, Flinning 
ind pybllc works igendii, hgusUg and lanlng dipartrentij 
plinnlng and englniitlng esnsultlntl wll! bgnifit froni eniplgy^ 
mnl sf graduatas of thi pr^m, 

iNNOVATigN; 

Thi technplsglst will be a "ddir''. He will eompleffint the 
politician, loclal selentlit^ pl^nnir, and yntralRed publls 
empleyiii An" extanilva lyfviy hi! Indlcited thi ikills raqylred 
of thi Igebnqlpglit, IfiMefvlCi Eritnln| will lllg bi surveyed, 

.EVALUATIONi 

A stesrlnf cpimUtee c^n^Qied of idyEi^ori, pub lie mtU 
sfflclilij planning ageney qfflelili, and plannlng/englnegflng 
cOnsultinti hai begun and will mn\\m iviluatlon. fhgfg m 
li mAm frm aemsi the nitlen* 'km will be utilizing trlfl 
IniiructiQn units it known loeatlsns. Mbm of the cofiiiilttie 
can bl fyfnlihid gn request, 

MERIALl! 

\i ikilll syfviy filulU from loeilj regional and nstlonil 
ceyerap of cUy plgnnlngi nglpnal planning and pyblle wqrki 
igenelss.plys eoniyltlng englniirs and piannefs, 4 

I. Flr^i^^ase deyeloprantof Initructlonil modulii hi 
aj Happing and GraphUs 
b) Dogyi!ientflr7 Pata^kyrees 
5) Infonfial Cgnjmunlel^lQns 



1. (Cdntlhuid) 

d) Forinll C™nUatleni 

e) Pfiwiry Piti Genaritloni and Intifprititloni = Public 
Iferks 

f) Building Codas ^ " ^ 

g) ConitruQtlOfi Haterlaii ^ 
b) ^uantititlve Hfithsdi 

FROILIHI; 

. Idgntliy of a piraprsfasilonal plannir viriui i hlgtily^fkll led 
tgchnUally tralntd pirien working In tbe urban ana with both 
planning ind enjlnierlng profifilonali. Thi riiolutlon of this 
prtblifii will fi^ulfe tlRie for agency offlellll ind sonsultanti 
to filllii the vilye of graduatis arid In^iirvlei tfilneai of 
the progFifn, 

APOITIONALWEHTE! 
An abridged mmr^ ripDrt li avillible lipsn f^mi, ^ 
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